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ABSTRACT 
Firms have been found to use different methods when evaluating their 
capital investments, and may also be using multiple appraisal methods. Few 
explanations have been provided to adequately account for the differences in 
the firms' choice of appraisal techniques. The purpose of this research is to 
empirically investigate and to explain the existing capital budgeting practice by 
Malaysian manufacturing firms, particularly when faced with real options 
situations and advanced manufacturing technology (AMT) investments, and to 
understand the factors that contribute to the selection of the appraisal 
techniques. The main motivation and focus is provided by the literature on 
options theoty. Given previous evidence of the general non-usage of options 
theory, the research will consider whether the theoretical reasons for the use 
and non-use of options theory apply to the selection of capital investment 
appraisal techniques in general. Two theoretical frameworks, contingency 
theoty and technology acceptance model (TAM), were adapted for this 
purpose. 
Using postal questionnaires, responses from eighty-eight firms were 
found usable. It was discovered that few firms consider real options theory 
when evaluating options situations. Thus, the complementary hypotheses 
based on the use of sophisticated capital investment appraisal techniques 
were used, instead of the real options usage. Interviews were also conducted 
to supplement the findings from the survey. Tests on the validity and reliability 
were conducted. The contingent variables largely factored in an acceptable 
way except for strategy, but technology acceptance modelling (TAM) was 
rejected as an overall theory because of its poor results of factor analysis. 
However, the TAM variables were used in the analysis as individual variables 
since their reliability does not appear to be a problem. 
The results indicated that majority of the Malaysian firms both prefer 
and use the techniques of payback, personal judgement, internal rate of return 
iv 
and net present value. The findings also showed that these techniques were 
also used when faced with options situation and in the evaluation of AMT 
investments. 
Multiple regression analysis was carried out on the contingent 
variables. As the firms were known to use more than one technique in their 
investment selection process, cluster analysis was used t9 group firms that 
share usage patterns, and were analysed based on these groupings. The 
results from the analysis showed that there was little evidence of the 
contingency factors affecting the firms' usage of appraisal techniques. 
However, the analysis of individual TAM variables revealed some interesting 
findings. These cluster groups are found to be significantly different for the 
usefulness and satisfaction gained from using the techniques. 
In summary; this study has reported the techniques frequently used by 
a majority of the Malaysian manufacturing firms, and actions taken when faced 
with options situation and AMT investment decisions. It showed that there 
was some consideration and barriers in improving their capital investment 
appraisal practice. 
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CHAPTERI 
INTRODUCTION 
1.0 INTRODUCTION 
Industry plays an important role in the economic growth of a country. 
For Malaysia, the expansion of this sector continues to provide the main 
stimulus to the growth of the Malaysian economy. Malaysia moved towards 
capital-intensive and high technology industries in the 1990s. The Eighth 
Malaysian Plan (8MP: 2001 to 2005) noted an average annual rate of 9.1 
percent of growth performance for the manufacturing sector during the 
Seventh Malaysian Plan period (7MP: 1996 to 2000) (Malaysia, 2001). 
Growth cannot solely be based on traditional means of production. In 
order for a country to gain competitive advantage, investment in new and high 
technology has become mandatory. The Malaysian Minister of International 
Trade and Industry, Datuk Seri Rafidah Aziz, stressed that the Malaysian 
government encourages the development of high-technology industries so that 
they can produce better products more efficiently (New Straits Times, 13 June 
1998). This is important due to the emergence of cheaper production bases in 
other countries, such as Thailand, Indonesia and China. In order for 
Malaysian industries to survive, Malaysia has to sustain its competitiveness by 
having higher productivity and efficiently. 
Emphasis has also been given to technology application and 
development in the Seventh Malaysia Plan. Various measures were 
implemented by the Malaysian Government to consolidate and strengthen the 
Competitiveness of the manufacturing sector. Among the initiatives 
undertaken were enhancing productivity and quality systems, along with 
utilising advanced technologies. These initiatives were supported by 
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promotional activities and information diffusion undertaken by the National 
Productivity Corporation (NPC) and SIRIM Berhad to educate enterprises or 
manufacturers on the latest techniques in productivity and quality 
improvements (Malaysia, 2001). All these actions reflect a shift towards more 
tech nology-intensive industries in Malaysia. 
The Eighth Malaysian Plan has also stressed the development of 
competitive advantage and productivity to enable the manufacturing sector to 
advance further. Firms are expected to intensify efforts in technology 
upgrading and developing indigenous technological capabilities in an 
environment of increasingly competitive markets and an accelerating pace of 
scientific and technological change (Malaysia, 2001). These have pushed the 
need for and application of Advanced Manufacturing Technology (AMT) 
especially in the manufacturing sector. It is vital to have advanced 
management techniques in order to keep the manufacturing firms at top levels 
of efficiency as Malaysia is moving from low-value, labour-intensive industries 
to high-tech manufacturing (Business Times, 28 March 2000). The advanced 
manufacturing technology gives competitive strength, reduces cost of 
production, improves product quality, and increases flexibility. 
1.1 BACKGROUND TO THE PROBLEM 
The Malaysian government has been encouraging manufacturing firms 
to invest in advanced manufacturing technology or high-tech and to make 
capital intensive investment in order to strengthen its domestic economy as 
well as to improve the international competitiveness of its manufacturing 
sector. However, manufacturers must conduct a thorough evaluation of the 
investment and concern has been expressed that many firms in developed 
countries are failing to invest in advanced manufacturing technology as fully as 
they should (Hayes and Garvin, 1982; Primrose, 1991). A major reason for 
under-investment in new manufacturing technologies is the limitation of 
2 
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financial appraisal techniques (Aggarwal, 1991; Cheung and Mason, 1993; 
Drury and Tayles, 1997; Ashford eL al, 1988). Lefley (1996a; 1996b) also 
suggested that traditional approaches used in selecting investment fail to 
capture the full benefits from advanced manufacturing technology projects. 
These benefits offer real options or "intangible benefits". However, these 
options and benefits are difficult to quantify, and are thus understated and 
often omitted from the evaluation. In other words, the traditional approaches 
are unable to capture the value of options that exist with the investment 
opportunities. Boquist et. aL (1998) stated that firms have lost millions of 
dollars through incorrect investment decisions. It has been found that a large 
percentage of firms have been using the discounted cash flow techniques to 
evaluate high technology investments based on the same criteria of 
acceptance as traditional capital budgeting (Wilner et aL, 1992). 
The traditional techniques, such as discounted cash flow (DCF), are 
considered inadequate when applied to investments in an intensely 
competitive environment. Discounted cash flow tends to neglect the strategic 
reasons for an investment; thus investments in technology for competitive 
reasons will fail the DCF test (Cheung and Mason, 1993). Discounted cash 
flow analysis also ignores the investment's economic value where future 
growth opportunities, such as in new technologies, may exist for the 
investment. It also fails to recognise management's ability to stop production 
temporarily in order to minimise short-run losses, or abandon them completely 
when it becomes unfeasible to run them anymore. In addition, discounted 
cash flow analysis also fails to recognise firms' ability to switch their production 
systems when market conditions and input or output prices change. 
Thus, a more dynamic approach to evaluating the intangible benefits or 
options is indispensable especially in today's high technology environment. 
Options analysis is one of the approaches, which is now gaining favour among 
academics. Its extension to capital budgeting has been developed recently. 
Unlike traditional appraisal techniques, the real options approach recognises 
3 
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management flexibility to delay or reconfigure their investments as conditions 
change or new information becomes available (Dixit and Pindyck, 1994; 
Amran and Kulatilaka, 1999a and 1999b; Benaroch and Kauffman, 2000). It 
considers a capital investment decision as a discretionary right to invest. This 
right gives the management the advantage to make investments as they deem 
fit since the value of investment opportunities is affected by changes in the 
conditions surrounding the firm. 
Real options analysis is appropriate for evaluating advanced 
manufacturing technology and high technology investments as it considers the 
strategic value of these investments with options embedded in them, and is 
able to interpret the option analysis results logically and intuitively. It has the 
advantage of incorporating all the risk factors related to the investment 
decisions (Boer, 2000). This is an important factor since capital investments 
involving high technologies are usually risky and hedging is not feasible 
(Herath and Park, 2001). 
The real options theory approach has important implications for high 
technology or advanced investments since if real options is not considered in 
their initial proposals, these projects may be rejected even though they are 
wealth-creating in the long run. Thus, arguments for the appropriateness of 
real options have provided the primary motivating factor for conducting this 
research. 
1.2 STATEMENT OF THE PROBLEM 
The research is designed to investigate the capital budgeting decision- 
making process, with particular reference to the techniques currently used to 
evaluate the investment opportunities by the managers or decision-makers in 
Malaysia. It intends to identify and explore the appraisal techniques 
employed in evaluating investments with particular options embedded in them, 
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with particular reference to advanced manufacturing technology investments. 
The research also explores the factors determining the usage of appraisal 
techniques. It attempts to fill a gap in the literature concerning the factors that 
influence the use of appraisal techniques, particularly related to real options. 
This research will address the following questions: 
(i) What do managers currently do when faced with investment 
opportunities in advanced manufacturing technology? 
(ii) Which appraisal techniques do the managers use in their 
investment decision-making when confronted with real option 
situations? 
What factors contribute to the decision to use the selected 
techniques? 
1.3 AIMS AND OBJECTIVES 
There are two broad aims to be fulfilled in this research. The first aim is 
to determine the current practice of managers in Malaysian manufacturing 
firms in appraising their capital investment opportunities. Secondly, the 
research aims to explain the practice itself. Factors influencing practice are 
investigated. 
The options theory literature has noted that practitioners do not use 
options theory in their investment decision-making. Teach (2003) noted that 
surveys on the capital budgeting practices show to have a low usage of 
options theory. These surveys do not attempt to explain this low usage. 
However, several authors have speculated on the reasons for the low usage or 
real options. Cheung and Mason (1993) suggest the complicated options 
model present a substantial barrier to potential users. Their statement is 
Supported by Lefley's (1996a) assertion that interest in employing these 
models is low since it is difficult to evaluate options and to apply current option 
valuation models. Latimore (2000) suggested that real options are not widely 
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adopted due to the time required for it to percolate through to managers, who 
are used to performing tasks in certain ways, and who are sceptical about 
these models (Busby and Pitts, 1997). In addition, the concepts of real options 
are not widely known (Brabazon, 1999). 
Lander and Pinches (1998) suggest that non-usage is based on three 
main reasons. The first reason is that the real option models currently 
available are not well known or understood by practitioners. In addition, they 
may not have the necessary mathematical skills to use the models comfortably 
and proficiently. Secondly, the required modelling assumptions are often 
violated in practical situations. The final reason is that its scope of applicability 
is limited by mathematical tractability. These arguments, however, have been 
based on anecdotal evidence rather than survey evidence. Thus, an empirical 
survey is needed to identify the reasons for the non-adoption of real options 
and to explain preferences for the techniques that are currently employed. 
In addition, there is no empirical test of the hypothesis that Malaysian 
managers do not use options theory in evaluating high technology investments 
or advanced manufacturing technology investments. This provides an 
opportunity for research to be done in this area. Such empirical investigation 
can provide understanding about why managers do not use options even 
though it is argued to be appropriate to capital investment decisions. 
Two theoretical perspectives have been adopted to explain practice. 
Both have originated from an analysis of the option theory literature. As noted 
in the option theory literature, the real options approach is appropriate under 
situations where the firm's environment is highly uncertain (Arya et. aL, 1998; 
Amran and Kulatilaka, 1999b; Herath and Park, 2001), or where the 
investment is risky (Cheung and Mason, 1993) or involves high technology 
(Trigeorgis, 1993; Panayi and Trigeorgis, 1998; Benaroch and Kaufmann, 
2000). The applicability of real options theory in investment decision-making is 
therefore contingent on the circu mstances surrounding the investment 
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opportunities. Thus, contingency theory is incorporated into the study. 
Additionally, technology acceptance modelling (TAM) is used to explain the 
usage or non-usage of options theory. The literature on real options has 
argued that the use of real options is determined by its perceived usefulness, 
ease of use and other individual-level considerations. Considerations are 
associated with intention and attitude towards a system, perception about its 
usefulness (advantages) and ease of use. These arguments appear to relate 
to concerns expressed within the options theory literature about the difficulties 
of applying options theory in practice. 
Therefore, in this research, a number of objectives are identified. They 
are to determine: 
(i) techniques currently employed by managers in their capital 
investment decisions; 
techniques used by managers when faced with specific options 
situation; 
techniques used by managers when faced with investments in high 
technology or advance manufacturing technology (AMT); 
(iv) whether firms' characteristics are related to the selection of 
investment appraisal techniques; 
(V) whether firm's internal and external variables influence the use of 
real options; 
(vi) factors influencing the use of appraisal techniques based on the 
technology acceptance modelling (TAM) variables; and 
(Vii) reasons for the adoption or non-adoption of real options theory in 
decision-making. 
1.4 IMPORTANCE OF THE STUDY 
This study is important since it supports policy-makers to promote the 
adoption of the best technique to evaluate investment opportunities, and also 
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helps them to assess the existence of options in the investments. As the 
Malaysian government has been encouraging firms to invest in high 
technology projects or advanced manufacturing technology investments, it is 
important for them to understand the appropriateness of employing options 
theory or other approaches in capital investment appraisal. Thus, it is 
important for the government to convey and to encourage the use of options 
theory in decision-making. This can help the practitioners make a better 
choice of capital budgeting instruments when making their investments. On 
the other hand, academics can obtain insights about the use of real options 
and other techniques, and further research could be conducted to find some 
empirical support for the theory of real options. 
In this study, the application of contingency theory is employed as a 
framework for analysing and providing evidence to support the usage of real 
options in practice or, alternatively, of providing a further study which uses 
contingency theory to explain the adoption of capital investment appraisal 
techniques. Two possible scenarios were considered at the outset of the 
research. The first envisages that some Malaysian firms have adopted real 
options theory. In this case, linking contingency theory and real options theory 
will make a contribution to the literature by providing empirical support for this 
relationship. The second scenario envisages that Malaysian firms have not 
adopted options theory. In this case, the firms' characteristics (referred to as 
the firm's contingent variables in this study) are examined to determine 
whether they influence the choice of capital investment appraisal techniques. 
This study then further enhances and adds knowledge to the contingency 
theory literature. It helps to build up a framework for the analysis of the 
relationship between contingent variables and capital investment appraisal. In 
summary, what is potentially useful about this study is not only the opportunity 
for understanding the impact of firm's internal and external contingent 
variables on the selection of techniques, but also the possibility of relating real 
Options theory implementation to the contingency theory. 
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Although several studies have been conducted on the capital budgeting 
appraisal techniques, no study has sought to understand the acceptance of 
those techniques through the perspective of technology acceptance modelling. 
The reasons for appraisal technique acceptance are important to understand 
and to explain the level of real options adoption in the capital budgeting 
process. A number of TAM variables, such as usefulness and ease of use, 
are used to determine the reasons on their preferences. Numerous research 
studies support the notion that these variables are the drivers of users' 
intentions to adopt a system or application in fields other than capital 
investment appraisal (eg. Davis, 1989 and 1993; Davis et aL, 1989; Szajna, 
1996). This study seeks to establish whether these variables, which have 
been discussed informally within the option theory literature, can help to 
explain the adoption of investment appraisal techniques in practice. 
Furthermore, no empirical work has been conducted which explores the 
reasons for adoption or non-adoption of real options in decision-making, 
particularly in Malaysia. A greater understanding of these reasons and 
preferences for the techniques used could help to develop ideas or guidance 
to enhance the use of real options in evaluating investment opportunities. 
1.5 SCOPE OF THE STUDY 
This study will focus on Malaysia's manufacturing firms particularly ones 
with high technology projects or advanced manufacturing technology 
investment. It will be conducted on manufacturing firms registered under the 
Federation of Malaysian Manufacturers (FMM) in 2001. However, the 
researcher will only focus on manufacturing firms in selected states in 
Malaysia. The states involved are Selangor, Johore and Kuala Lumpur. 
These three states are chosen because they have the highest rate of 
manufacturing activities, the percentages being 40.9 in Selangor, 15.4 in 
Johore and 10.5 in Kuala Lumpur (Federation of Malaysian Manufacturers, 
2001). 
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1.6 ORGANISATION OF THE REMAINING CHAPTERS 
The content of this thesis is organised into ten chapters. Figure 1-1 
shows an overview of the research process and corresponding chapters. 
RESEARCH PRELIMINARY DATA 
IDENTIFICATION & GATHERING 
PROBLEM DEFINATION Chapter I/ 
Chapter I 
t 
THEORETICAL FRAMEWORK 
& HYPOTHESES 
GENERATION 
Chapter 11 - IV 
I 
METHODOLOGY & 
SURVEY INSTRUMENT 
Chapter V 11 vi 
19- 
DATA AN LYSIS 
& INTERPRETATION 
Chapter V11- IX 
CONCLUSION 
Chapter XI 
Figure 1-1 Research Process and Corresponding Chapters 
Adapted and modified from Sekaran (2003) 
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The first chapter gives an overview of the thesis, identifies the research 
problems and summaries the reasons for undertaking the research. The 
second chapter consists of a literature review of the appraisal techniques used 
in evaluating investments. The capital budgeting literature based on the real 
options approach is also reviewed. Chapter three outlines the conceptual 
frameworks developed from the literature. It also discusses the key variables 
and the implied associations between variables to be studied in the research. 
Chapter four explains the main research questions and research hypotheses 
are generated to test the relationships among the identified variables. 
Chapter five outlines the research methods used in collecting the data 
for analysis. This chapter also discusses the contents of the questionnaire. It 
provides details of each question used in the survey. Chapter six describes 
the distribution of the questionnaires, including the pre-testing and pilot testing. 
It also discusses the results for test of a non-response bias, reliability and 
validity. Chapter seven presents a brief descriptive analysis of the findings, 
whilst chapter eight provides the results of the regression analysis. Chapter 
nine provides explanations for the appraisal usage based on the grouping of 
firms. Finally, chapter ten draws together the conclusions and 
recommendations from the research study. The key findings, contributions 
and limitations of the study, are also presented. This chapter also suggests 
possible areas for future research. 
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LITERATURE REVIEW 
2.0 INTRODUCTION 
In this chapter, the literature and previous studies that are related to the 
research questions will be reviewed and discussed. An overview of capital 
budgeting and traditional capital budgeting appraisal is presented first. This is 
followed by a section that addresses advanced manufacturing technology 
(AMT). The third section then considers studies of real options and the 
underlying rationale for their usage in investment decision-making. The 
previous chapter established that the thesis has a dual interest in advanced 
manufacturing technology and capital investment appraisal and this chapter 
consolidates the critique of traditional approaches, with particular reference to 
advanced manufacturing technology. The next chapter presents the 
theoretical frameworks that inform the questionnaire, and which seek to 
explain why firms select options theory, I or, in absence of options theory 
usage, why firms select their currently used techniques. The current chapter 
therefore lays down the background against which subsequent theoretical 
foundations are developed. 
2.1 CAPITAL BUDGETING AND INVESTMENT SELECTION 
2.1.1 Introduction 
One of the most crucial types of decision made by the firms is capital 
investment. Firms may decide to invest in production equipment to increase 
its capability to meet demand for their products, or to reduce its production 
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costs based on the economy of scales obtained from mass production, or to 
become flexible in its product mix due to changes in customer needs, or to 
produce new products based on new technological capability, or to invest as a 
competitive weapon to prevent entry or expansion by their competitors 
(Maritan, 2001). Whatever the reasons for taking up the investment, firms 
have to ensure that the right investment decision is made. Thus, capital 
budgeting plays an important role in the investment decision-making process. 
Most broadly, capital budgeting is concerned with identifying potential projects, 
predicting their possible outcomes, selecting potential projects, financing and 
implementing the selected project, and monitoring performance (Mukherjee 
and Henderson, 1987; Drury, 2004). Capital budgeting involves a long-term 
investment commitment that involves some degree of uncertainty (Northcott, 
1992). The performance of a firm depends on its investment decisions. 
Investing in the 'right' project has an influence on the success of the firm and 
its future growth. The use of discounted cash flow techniques, such as net 
present value, could assist the investment evaluation process. Northcott 
(1992) notes that a study done by Haka (1987) showed that there is a 
relationship between the effectiveness of discounted cash flow techniques and 
rewards based on long-term performance. In addition, and perhaps most 
importantly, investment decisions should be undertaken in accordance with the 
firm's objectives and to maximise the shareholders' wealth. Thus, the use of 
sophisticated capital budgeting techniques could be motivated by having the 
performance rewards structure that support the organisation's long-term goal. 
However, making the investment decision is not an easy task. One has 
to bear in mind that decision-making is affected by risk factors such as 
upgrading of technology, fluctuations in price, actions of competitors, changes 
in customer preferences, regulations, legislation, or the politicall and economic 
environment. These factors have an influence over future decisions involving 
the firm's investments. Thus, it is essential for decision-makers to apply an 
evaluation tool that has the advantage of integrating all the risk elements 
related to their investment decisio n-making. This becomes more vital 
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especially when capital resources are limited, and the firm has to select among 
potential investment projects that cannot all be implemented. 
2.1.2 Traditional Capital Budgeting Appraisal 
Investment appraisal is an important part of today's corporate activities. 
Careful analysis of investments is crucial to the continuous survival of the firm. 
Investment appraisal is a management tool that helps a firm to accomplish 
these objectives (Primrose, 1991): 
(i) to select the most important areas of the company, including where 
initial investment in AMT should be concentrated; 
(ii) to choose the correct technical specification and supplier; 
(iii) to establish the objectives and timetable for implementation; 
(iv) to quantify all costs and savings so that the investments are 
correctly reflected in the company's costing system and balance 
sheet; and 
(V) to ensure that the investment will be profitable. 
Four main techniques are used in appraising investments. They consist of: 
(i) payback (PB), 
(ii) accounting rate of return (ARR), 
(iii) internal rate of return (IRR), and 
(iv) net present value (NPV). 
The last two techniques are based on the use of discounted cash flow 
(DCF) analysis. Each of the techniques mentioned has advantages and 
disadvantages when applied in practice. Each measures a different aspect of 
a capital project's value creation or wealth creation. Net present value 
measures the change in the net worth of the firm due to the project, while 
internal rate of return measures the periodic rate of return on the project's 
capital investment. From a theoretical perspective, net present value is 
considered superior to internal rate of return. However, practitioners, 
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especially the larger firms, prefer internal rate of return since it is more 
convenient because the cost of capital need not be specified (Cheng eL aL, 
1994). 
Discounted cash flow analysis is widely used by large firms in making 
investment decision on high-technology capital investment (Wilner et. at, 
1992). Based on a survey of Fortune 500 companies conducted by Cooper eL 
aL (1992), discounted cash flows analysis is found to be used by the major US 
firms. Drury (2004) discovered that net present value and internal rate of 
return are the most preferred techniques used in evaluating investment 
opportunities. Pike (1996), in his survey of 100 large UK companies between 
1975 and 1992, found that the percentage use of discounted cash flow 
methods has increased during those periods. Net present value and internal 
rate of return are widely used in the forestry product industry (Bailes et. aL, 
1998), and are used at a higher rate in large organisation compared to the 
smaller ones (Drury et. aL, 1993). Arnold and Hatzopoulos (2000) found that 
net present value are used widely by larger firms, compared to internal rate of 
return which was once most preferred by them in early 1990s (Drury eL aL, 
1993). Pike (1996) has listed other studies on the popularity of different 
techniques in other countries. It is found that discounted cash flows analysis is 
most preferred by USA in a survey done by Trahan and Gitman (1995), while 
payback has a higher percentage of usage in UK (Pike, 1996). On the other 
hand, internal rate of return followed by discounted payback are frequently 
used in evaluating the investments for firms in Belgium (Dardenne, 1998). 
2.1.3 Shortcomings of Discounted Cash Flow (DCF) 
Traditional discounted cash flows techniques appear to be limited with 
respect to key issues associated with the new competitive environment. This 
problem is particularly critical for investments in advanced manufacturing 
technology that are characterised by a trade-off between efficiency and 
flexibility with respect to traditional technologies. Advanced manufacturing 
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technology improves the quality of conformance and reduces the time needed 
for monitoring and responding to environmental changes. These secondary 
effects are known as 'intangible benefits' and become the main issue in 
justifying investment in advanced manufacturing technology. The adoption of 
new or advanced technologies may be discouraged if these benefits are not 
explicitly considered during the evaluation process (Parsaei et. aL, 1992). 
Hendricks (1998 in Lefley, 1996b) suggests that discounted cash flow 
techniques are inappropriate on their own to justify sophisticated and 
advanced technology projects or systems. They ignore the intangible benefits 
of these investment opportunities (Proctor and Canada, 1992; Lefley, 1996a 
and 1996b). Discounted cash flow techniques also ignore, or improperly 
value, important strategic considerations (Cheung and Mason, 1993; 
Kulatilaka, 1993; Lefley, 1996b; Smit, 1997; Herath and Park, 1999; Chan et. 
al., 2001). Botteron (2001) raises the issue of misinformation regarding the 
timing of an investment since discounted cash flow techniques do not quantify 
strategic options embedded within the investment. The investment decision 
taken under discounted cash flow analysis may also lead to costly errors since 
it ignores the project's economic values (Cheung and Mason, 1993). Even 
though an investment has a negative net present value, it may have future 
growth opportunities embedded in it such as new technologies or new 
products. Another example of economic value ignored by discounted cash 
flow techniques is management's ability to alter the investment's original 
operating plan when the firm's environment changes; such as to change its 
input mix or output mix during price uncertainty (Cheung and Mason, 1993), or 
to temporarily shut down the operation during low price periods (Kulatilaka and 
Marcus, 1992). 
The net present value criterion is often used indiscriminately to analyse 
investments under both deterministic and uncertain cash flow assumptions. 
However, it works best under deterministic conditions, and fails to capture the 
value of strategic flexibility that is important to decision-making in practice 
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(Arya et aL, 1998). It is advisable only to use the traditional discounted cash 
flows when little investment is involved in a highly forecastable environment. 
Moreover, the discounted cash flow analysis is linear and static in nature. An 
investment is only accepted if it has a positive net present value (Busby and 
Pitts, 1997; Lander and Pinches, 1998). It also assumes the investment 
opportunity is not totally reversible (Lander and Pinches, 1998; Taudes, 1998). 
Discounted cash flow techniques fail to account for management's ability to 
wait or respond to changing conditions (Cheung and Mason, 1993; Kulatilaka, 
1993; Lander and Pinches, 1998; Benaroch and Kauffman, 2000; Boer, 2000); 
as new information comes out (Busby and Pitts, 1997; Panayi and Trigeorgis, 
1998; Kadiyala, 2000). 
Therefore, choosing the appropriate techniques for making capital 
investment is a concern. The uncertainty of future cash flows and other 
estimation difficulties have resulted in the development of risk analysis to 
supplement traditional appraisal; such as sensitivity analysis, increased 
required rates of return, game theory and computer stimulation (Klammer et 
aL, 1991). Additionally, the capital budgeting practices used by affiliates of 
US-based multinational enterprises operating in North America and Latin 
America prefer to use sophisticated techniques as their primary method of 
analysis and subjective assessments to determine the project's risk (Shao, 
1994). 
2.2 INVESTMENT IN ADVANCED MANUFACTURING TECHNOLOGY 
(AMT) 
Advanced manufacturing technology is defined by the UK government's 
Advisory Committee on Applied Research and Development as "any 
substantial, relevant and new manufacturing technique which, when adopted, 
is likely to require a change not only in manufacturing practice but also in 
management systems and the manufacturer's approach to design and 
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production engineering of the product" (Macbeth, 1989). In other words, 
advanced manufacturing technology is the application of a new technique to 
improve productivity or profitability over previous and traditionally established 
technological, manufacturing or management practices. Therefore, it creates 
a capability for firms to grow by competing and entering new or related 
markets, or comparable market segments. It helps firms to develop the more 
complex strategies necessary for strategic competitiveness in global markets 
(Lei eL aL, 1996). Advanced manufacturing technology is important as it offers 
manufacturing companies many tangible and intangible benefits. Among the 
benefits that maybe obtained are enhanced time efficiency, improved product 
qualities, increased product or process flexibility, and reduced labour 
(Meredith, 1987; Attaran, 1989; Hayes and Jaikumar, 1991). 
Macbeth (1989) has divided advanced manufacturing technology into 
two types: (i) hardware-based technologies, and (ii) software-based 
approaches. Hardware-based technologies include Automated Guided 
Vehicles (AGVS), Automated Storage and Retrieval Systems (AS/RS), 
Automated Test Equipment (ATE), Computer Aided Design (CAD), Computer 
Aided Engineering (CAE), Computer Aided Manufacture (CAM), Computer 
Aided Process Planning (CAPP), Computer Integrated Manufacturing (CIM), 
Computer Numeric Control/Direct Numeric Control (CNC/DNC), Flexible 
Centre, Cell or System (FMC/FMS), and robotic processes. As for the 
software-based approaches, they include Electronic Data Interchange (EDI), 
Group Technology (GT), Just-in-Time (JIT), Manufacturing 
Automation/Technical Office Protocol (MAP/TOP), Material Requirements 
Plan n ing/Manufactu ring Resource Planning (MRP/MRPII), Statistical Process 
Control (SPC), and Total Quality Control (TQC). 
Even though the benefits of advanced manufacturing technology are 
significant, there are several factors that inhibit the success of advanced 
manufacturing technology investment decisions. Among them are (Chan et. 
aL, 2001): 
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(i) lack of readily accessible and acceptable methods for appraising all 
the benefits offered by the AMT, 
(ii) inconsistent nature of corporate governance, 
(iii) unclear financial environment, 
(iv) behaviour of competitors, 
(v) insufficient level of technological confidence, and 
(vi) unsuitable time to establish the critical performance measures and 
performance benchmarks. 
For this study, the researcher is concerned with the techniques used in 
appraising advanced manufacturing technology investments. As mentioned by 
Stainer et. aL (1996), the use of inappropriate appraisal methods will make a 
company unwilling to invest in advanced manufacturing technology based on 
the results obtained from those techniques. The return on investment (ROI) 
and payback calculations cannot identify potential advanced manufacturing 
technology improvements since these techniques only assess the financial 
feasibility of technology (Attaran, 1996). In addition, the discounted cash flows 
techniques also have some drawbacks. These techniques are unable to 
evaluate strategic investment with future growth opportunities and are 
especially biased against long-term projects (Krinsky and Miltenburg, 1991). 
Lefley (1996a) suggested that real option theory should be employed in 
evaluating advanced manufacturing technology investments, as it is seen to 
have the advantage of capturing and quantifying benefits that are ignored by 
the traditional capital budgeting methods. 
2.3 REAL OPTIONS 
Most investment opportunities consist of a number of managerial 
options such as decisions to defer investments, to upgrade investments, to 
switch mode of operations, to stop activities temporarily or permanently, and to 
scale down investments. The value of these investment opportunities is only 
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rnaximised when their options are exercised at the right time (Botteron, 2001). 
In order to quantify these opportunities at their present values, option-pricing 
models are employed in the evaluation. 
Many capital investments are irreversible in that the expenditure is a 
sunk cost, and such a capital investment opportunity is therefore equivalent to 
a call option on common stock. It gives the right (which may or may not be 
exercised) to take an investment at a cost (the exercise price of the call option) 
and receive a project (a share of stock), which has its benefits fluctuate 
stochastically (Pindyck, 1991). In other words, it gives the right but no 
obligation to the option holder to acquire the project's benefits if they exceed 
the required investment outlay before the option opportunity disappears. The 
option will be exercised if the price of the asset exceeds the predetermined 
exercise price. The differences between these prices are the benefits gained 
from having this option. Nevertheless, there are some costs that have to be 
incurred in order to obtain and exercising the option (Kautt, 2003). 
The main idea of the real option derives from Black and Scholes' (1973) 
option pricing theory. The option pricing theory is used to assess the value of 
the flexibility available to management at the time of investment. This theory 
can be applied to real options by looking at the likeness between the call 
option on a stock and a real option on an investment project (see Table 2-1). 
For instance, the price of the call option is the present value of cash flows 
expected from the investment opportunity in the stock. Similarly, the value of 
real options is the present value of the project's future cash flows. The 
exercise price of the call option is the present value of all costs to execute the 
Options; while for real options, it is its initial cost of investment. Both options 
have uncertainty surrounding them and their risk is fully diversifiable. Thus, 
these real options are analogous to financial options with the exception that 
the fundamental asset that is subject to options is a real asset instead of a 
financial asset. Faiferlick et. aL (2003) noted that the underlying real asset can 
be either a tangible or intangible asset, or some subset of an intangible asset. 
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Table 2-1 Comparison Between Call Option and Real Option 
Call Option On Stock Real Options on Investment Project 
Call option price Value of the real option or managerial 
flexibility associated with the project 
Stock price or value PV of the project's expected future cash 
flows 
Exercise price Initial cost of investment 
Maturity or time to expiration Time until opportunity disappears 
Stock price uncertainty or volatility Project value uncertainty 
Risk-free rate Risk-free rate 
Dividend yield Competition - lost cash flow 
Easy to find a replicating portfolio Hard to find a replicating portfolio 
Adapted from Latimore (2000) and Li & Johnson (2002) 
However, there are some differences between financial options and real 
options (see Table 2-2). For instance, real options have been developed 
recently as compared to financial options, which have been traded for quite 
some time. The value of real options can be quite large and is driven by 
external factors, whereas the value of financial options is usually small and is 
not influenced by competition or the market surrounding them. 
Table 2-2 Comparison Between Financial Option and Real Option 
Financial Option Real Options 
Short maturity (usually in months) Long maturity (usually in years) 
Fundamental variable in determining its Fundamental variables comprise of 
value is its stock/equity price or price of a cash flows (driven by market, personal 
financial asset and unknown factors) 
Manipulating stock price cannot control Personal decisions can increase option 
option value value 
Usually is small in value Can be quite large in value 
Option value and its pricing are irrelevant Option value is influenced by external 
to competitive or market effects factors 
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Table 2-2 (continued) 
Financial Option Real Options 
Have been around and traded for more Recently developed 
than four decades 
Marketable and traded security with Not traded and proprietary in nature, 
market comparables and pricing with no market comparables 
information 
Business and personal assumptions and Personal actions and assumptions 
actions have no effect on valuation influence its value 
Adapted from Mun (2003) in Kautt (2003) 
A real option is seen as the extension of net present value, where the 
difference lies in the uncertainty of the future benefits or prices of the 
underlying investments (Kautt, 2003). A simplified formula to explain the 
relationship is: 
PV of option PV of known benefits 
- Pv of costs 
+ PV of uncertain benefits due to future unknowns 
- option executions costs 
Under the net present value calculation, all present and future costs of an 
investment opportunity are discounted and subtracted from the discounted 
future benefits gained from it, without considering the uncertainties of future 
costs and benefits. Conversely, these uncertainties are looked upon and 
considered as having values under real option analysis. 
The interest in real options became apparent in the early 1980s as 
corporate practitioners, strategists and academics became dissatisfied with 
traditional appraisal techniques (Trigeorgis, 1993). The traditional methods of 
investment appraisal are not adequate since they ignore management's 
flexibility to revise its original investment strategy if future events are not as 
predicted (Agmon, 1991; Trigeorgis, 1993; Taudes, 1998; Boer, 2000). 
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According to Angelis (2000), traditional NPV has failed to recognise the value 
of flexibility that caused projects to be undervalued and often rejected due to 
negative net present value. On the other hand, the real options approach is 
based on the realisation that when investing in real assets there are certain 
options available to the investor similar to investment in financial assets with 
call options written on them. These options are valuable as they provide 
managers with the flexibility to take advantage of opportunities to increase 
profits or to decrease losses under turbulent conditions (Lander and Pinches, 
1998). Botteron (2001, p. 469) notes that the use of real options assists the 
decision-makers in the "process of navigation through the future". 
Boer (2002) suggests that real options provide a quantitative method for 
addressing the gap between the economic value of a firm (on the basis of 
predicted cash-flows) and its market value. The actual value of a firm 
consists of its economic value and strategic value that is articulated as real 
options. Boer points out that a high-tech start-up business with a great 
business plan could display a high strategic value but a negative economic 
value, whereas a natural resources mining firm that paid a high dividend with 
its free cash flow could have high economic, value but lower strategic value. 
According to Panayi and Trigeogis (1998), a number of academics have 
dealt with several kinds of real options applications such as expand or contract 
options, abandoning options and growth options. Among them are Grinyer 
and Daing (1993) and Dixit (1992). These options are able to capture 
management's flexibility to adapt its future strategy in response to unexpected 
market developments (Phelan, 1996; Smit, 1997; Wiebe et. aL, 1997; 
Benaroch and Kauffman, 2000; Lucius, 2001). 
Lef ley (1 996a) has categorised a number of common and important real 
Options found in capital investment projects as: 
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(i) option to make follow-on investment if the immediate investment 
project succeeds, 
(ii) option to abandon a project, 
(iii) option to wait before investing, and 
(iv) option to reduce the size of the initial project. 
Under the option to follow-on (growth options), an initial investment in 
advanced manufacturing technology will place the organisation in a position to 
proceed or halt further investment based on the circumstances. The 
organisation does not make any further investment if the circumstances are 
not favourable at the time the first advanced manufacturing technology project 
is completed. As for the option to abandon, a project may be abandoned once 
it starts to have returns significantly less than those forecast. This option may 
benefit some projects that can be abandoned, and have their assets sold off, 
rather than experience negative net present values. Abandonment values 
(AV) were perceived as useful information in the context of identifying potential 
risk of capital projects. They are also seen as liquidity indicators where high- 
risk projects are preferred if the values of AV are high (Grinyer and Daing, 
1993). 
The option to wait before investing can be either beneficial, in the sense 
that it can be a valuable learning period, or detrimental if the organisation's 
competitors may gain a competitive advantage during the waiting period. The 
decision to defer can be a valuable option when the cost of the advanced 
manufacturing technology projects may reduce over time with the 
advancement of technology. However, Dixit (1992) points out that an 
organisation that continues to wait, and never invests, will lose competitive 
advantage and will sacrifice its' potential earlier benefits. Meanwhile, the 
option to reduce the size of the initial project has become apparent when a 
scaled-down version would be preferable based on the acquired knowledge at 
that point of time (Lefley, 1996a). 
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Real options have now been considered and employed in appraisal 
investment opportunities in the mining, petroleum and pharmaceutical 
industries, and is gradually being implemented on a larger scale by leading 
industries (Botteron, 2001). As a whole, the option theory approach to 
investment in advanced manufacturing technology projects has the important 
implication that an advanced manufacturing technology project may be 
rejected when evaluating using traditional capital investment appraisal 
techniques but may prove wealth creating in the long-term. However, there 
are people who argue that placing a valuation on a particular option is not an 
easy task. It is almost impossible to apply in practice since strategic options 
are so vague depending on management's vision of what might happen in the 
future (Barwise et aL, 1989 in Lefley, 1996a). In addition, real options 
approach is best applied only in certain situations (Faiferlick et. al., 2003; 
Kautt, 2003). This is when one or more variables linked to the investment 
project may generate that particular project to be very profitable, or 
alternatively to be very unprofitable (Faiferlick et aL, 2003). 
Using option-pricing techniques in evaluating capital investment will 
contribute some advantages. It is better suited for decisions about when to 
make an investment under uncertain or dynamic environments (Arya, et aL, 
1998; Herath and Park, 2001). Real options theory has suggested that 
uncertainty surrounding the investment's return enhances the investment 
value if management has the flexibility to react to contingencies. The option 
features become more valuable as the level of uncertainty increases 
(Aggarwal, 1991; Trigeorgis and Kasanen, 1991; Latimore, 2000; 
Huchzermeier and Loch, 2001). The real options approach represents a 
robust and coherent way of thinking (McGrath and MacMillan, 2000), and is a 
tool for evaluating the trade-off between commitment and flexibility under 
these conditions (Reuer and Leiblein, 2000). 
The real options analysis is useful in evaluating information technology 
(IT) investment, which often changes or is upgraded in a short period 
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(Benaroch and Kaufmann, 2000). It entails decision-makers in considering 
information technology investment incrementally in order to cut losses if initial 
investment is shown to be unprofitable and further investment is unfeasible 
(Berry, 2003). Thus, decision-makers have the option to make a full 
investment, based on the success of the initial stage of investment 
implemented. Real options can also be used in appraising investment in first- 
generation high-tech products or high-tech start-ups (Trigeorgis, 1993; Panayi 
and Trigeorgis, 1998; Amran and Kulatilaka, 1999b). Even though the 
investment has a negative net present value, it is seen as a springboard for 
future generations of the product (Panayi and Trigeorgis, 1998). In other 
words, this investment involves an option that is known as the growth option. 
Firms that recognise option values and exercise flexibility in their 
decision-making will also gain significant advantage in the future given the 
increase in variability in both product and financial markets world wide 
(Baldwin, 1987 in Lander and Pinches, 1998). Real option approaches also 
consider the asymmetry of the project cash flow by eliminating unfavourable 
outcomes or resolving uncertainties surrounding the investment opportunities. 
Thus, the risk of losses from investing is lower due to flexibility considered in 
the investment (Kulatilaka and Marcus, 1992; Brookefield, 1995; Lander and 
Pinches, 1998). It also provides specific intuition into project valuation by 
explicitly representing the factors that affect valuation. In addition, it avoids 
issues of risk preferences and risky discount rates as it uses the risk-free rates 
when discounting and risk-neutral probabilities or risk-adjusting cash flows 
(Lander and Pinches, 1998; Latimore, 2000). 
Previous findings have emphasised the importance of implementing 
real options in evaluating investment since the traditional or standard 
evaluation tools ignore the real and intangible value of the investment. Cantin 
(1996) proposed using the financial options framework to model manufacturing 
flexibility for a proper valuation due to uncertainty. He showed that valuing 
uncertainty opportunities along with th e usage of discounting cash flows are 
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irnportant to investment project value. On the other hand, Flatto (1996) in his 
research has found that very few insurance companies are aware of the 
concept of real options or have any formal process to include the value of the 
real options in their existing analysis process. He stressed that more effort 
and education is needed to transfer real options from the academic arena to 
industry use. This is vital since existing analysis tools such as net present 
value underestimate the real value of projects. 
Dastgir (1998) has done a study of top financial managers in the UK's 
largest firms involved in capital budgeting decision-making. His findings show 
that the managers were aware of real option concepts at the time investment 
decision were made. The managers adjusted the discounted cash flow 
techniques in order to consider real option values embedded in the investment 
via the hurdle rates. A study by Howell and Jagle (1998) of nine leading 
organisations has shown that there is a weak and approximate 
correspondence between managers' intuitions and real option theory. The 
study also suggested that training is needed in order for managers to be able 
to identify investment opportunities available in their own companies. Howell 
and Jagle suggested that managers' inability to assess option values might 
have caused some investments to be rejected. Busby and Pitts (1997) have 
done an exploratory survey of senior finance officers in industrial firms on the 
significant of real options in investment decision-making process. Their 
findings have shown that the firms' intuitions were consistent with what the 
options theory prescribes. However, the existing procedures tend towards 
assisting the firms in identifying the conditions in which options are needed 
rather than making an explicit evaluation of the options that might be 
presented. 
An exploratory analysis done in high-technology industries has 
indicated that the adoption of real options encourages investment in long-term 
R&D, and enhances certain aspects of its performance, the success rate of 
projects funded and the number of new products introduced (Kumaraswamy, 
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1996). Findings also show that uncertain prices and costs can create a 
positive-valued option to postpone investment in production facilities, 
depending on initial conditions (Salin, 1996). This indicates that timing and 
risk considerations can generate value for an option when postponing an 
investment opportunity. 
Kolli (1992) has recommended the usage of Promethee methodology, 
which is an outranking method, for the ranking and selection of alternatives 
based on multicriteria in the investment decision. Only a few companies in the 
US have attempted to implement advanced automated manufacturing system 
even though they are considered to be highly beneficial. This is because 
some of the barriers to implement the technologies include the inability of 
traditional capital budgeting techniques to measure the effectiveness of new 
technology implementations. 
2.4 TYPES OF REAL OPTIONS 
There are various types of real options that might be found embedded 
in capital investments. The section below describes some of the options that 
have been considered by some of the decision-makers in their investment 
decisions: options to defer (wait), options to follow-on (growth option), options 
to expand, options to abandon, options to switch (flexibility option), options to 
contract (scale down), and options to stop (shut down) temporarily. 
2.4.1 Option to DeferMait 
An investment is said to have the option to defer/wait embedded in it 
when a firm has the possibility to wait until additional information is available, 
and uncertainty about the investment's benefits is thereby reduced, before 
making the investment (Huchzermeier and Loch, 2001). This will increase the 
investment's value due to the firm's flexibility to change its investment strategy 
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based on the information received. Thus, more efforts should be made to 
delay commitments, and to maintain flexibility, when uncertainty is high. Thus, 
the firm will be able to improve its return while limiting its losses. However, 
the decision to defer the investment should be adopted only when the value of 
flexibility is higher than the value of making the investment immediately. 
Options to wait can be found in land development, environment and 
natural resources project valuation, resource extraction industries, farming, 
paper products and real estate development due to high uncertainties 
surrounding the investments, and their lengthy investment commitment 
(Paddock et. aL, 1988; McDonald and Siegel, 1986; Trigeorgis, 1993; 
Botteron, 2001). 
2.4.2 Option to Follow-on/Growth Option 
Many initial investments can be looked as prerequisites in a chain of 
interrelated investment projects (Trigeorgis, 1993). The firm has the option to 
take up the follow-on investment project if the initial investment succeeds. 
Trigeorgis (1993 p. 212) stresses that "the value of these projects may derive 
not so much from their expected directly measurable cash flows, but rather 
from unlocking future growth opportunities". The growth opportunities depend 
on discretionary future investment by the firm; where further investments are 
implemented only when favourable situations are foreseen. 
Follow-on or growth options are found in all infrastructure-based 
industries, especially in high-tech, or industries with multiple product 
generations or applications, ENR, multinational operations, and strategic 
acquisition (Trigeorgis, 1993; Botteron, 2001). 
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2.4.3 Option to Expand 
The option to expand gives the opportunity for investors to adjust their 
investments' size based on the market conditions. This option is particularly 
valuable when the economy or market situation becomes good and 
competition is weak or non-existent (Herbst and Lin, 2001). Thus, firms have 
the option to expand further investment when favourable prospects arise. 
Conversely, if one employs conventional net present value (NPV) in the 
decision-making, and this type of option is not accounted for, it would then 
lead to serious under-investment and missed opportunities. Some examples 
involving the application of options to expand are upgrading the factory and 
extension of activities (Botteron, 2001). 
2.4.4 Option to Abandon 
Huchzermeier and Loch (2001) define the option to abandon as one 
that gives investors the possibility of making investments in stages; with 
decisions to continue or to cease operations based on information available at 
that particular time. Under severe competition, it might be necessary to 
abandon operations since it is no longer economical to continue, or future 
prospects appear to be unsatisfactory. Thus, the firm could then sell the 
assets for salvage value rather than incur future losses. Conventional NPV 
analysis assumes that once an investment project is accepted, it will be carried 
out to the end regardless of the economic situation. This assumption leads to 
serious implications where an investment may not be accepted due to 
uncertainties in the near future, as the option to abandon is not taken into 
account in the original decision-making process. This type of option is usually 
found in the R&D investment projects, predominantly in capital-intensive 
industries such as airlines, and railroads (Botterrron, 2001). 
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2.4.5 Option to Switch/Flexibility Option 
Under the option to switch, or the flexibility option, the means of 
operating an asset could be changed based on changes in price 
(Huchzermeier and Loch, 2001). The firm has an option to change its 
operation into a different process or technology, different input combination, or 
different output mix. Besides having flexibility in its 'process' through 
technology switching, the firm can also change its mixture of suppliers, where 
their relative prices change, or subcontract its future operations (Trigeorgis, 
1993). The firm also could have the flexibility to shift its production to the 
lowest-cost production facilities, especially for multinational firms operating in 
various countries; as the relative costs, other local market situations or 
exchange rates vary over time. On the other hand, product flexibility is 
valuable where product differentiation and diversity are important, and also in 
situations where products demand is volatile. Thus, flexibility enables the firm 
to switch among its alternative inputs and outputs. This may occur when there 
is an economic downturn, or when the firm faces severe competition, 
particularly when firms confront rapid technological changes (Herbst and Lin, 
2001). Thus, investment decisions involving assets which possess options are 
more complex and have a higher value compared to those which have none. 
Firms should then be willing to pay a premium for this flexibility. Thus, the 
existence of this option makes the investment project valuable even where 
there is a negative return under conventional net present value analysis. 
Some examples of the option to switch being applied in decision- 
making include applications in power plant valuation, fee dstock-de pendent 
facilities, and investments in production that are subject to changes in 
customer preferences, such as consumer electronics, toys and automobiles 
(Kulatilaka, 1988; Trigeorgis, 1993; Botteron, 2001). 
31 
Literature Review 
2.4.6 Option to Contract/Scale Down 
The firm has the alternative to contract or scale down their investment 
when market situations are unfavourable. It can operate below capacity or 
reduce its level of operations by a certain percentage when market situations 
are weaker than initially expected. This would then help the firm to save part 
of its planned investment outlays. This type of option is crucial when one has 
to choose among technologies or plants with various construction of 
maintenance cost mix. Building a plant with lower initial construction outlays 
but with higher maintenance expenses is preferable; so as to acquire the 
flexibility to contract operations by cutting down maintenance when market 
situations become unfavourable (Trigeorgis, 1993). 
2.4.7 Option to Stop/Shut Down Temporarily 
The firm has the option to stop its operation temporarily when revenues 
are not sufficient to cover variable operating expenses. This would be an 
advantage to the firm especially when the cost of switching between operating 
and idle modes is relatively small. Thus, for example, the firm could start its 
operations once the price has improved. The option to shut down temporarily 
is usually considered by industries that are exposed to price volatility; 
particularly ENR industries, fashion apparel, consumer goods, commercial real 
estate, and facilities planning and construction cyclical industries (Trigeorgis, 
1993; Botteron, 2001). 
2.5 FACTORS INFLUENCING REAL OPTIONS USAGE 
Real option models are currently not widely used by organisations when 
evaluating their investments (Lander and Pinches, 1998). In order to 
understand why organisations adopt the appraisal methods used in selecting 
investments, factors that influence real option usage are presented. A brief 
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summary of reasons for using real options is listed in Table 2-3 and for not 
using real option approach in decision-making is listed in Table 2-4. 
The analysis presented in Table 2-3 reveals that six broad factors 
influence the use of options theory. The first is illustrated by items 1,2,3,4,5, 
6, and is representative of benefits inherent in options approaches. The 
second is illustrated by item 7,8 and 9, and relates to specific applications 
noted within the options theory literature. These applications tend to involve 
technology and so help to form a link between options theory and advanced 
manufacturing technology. The third is broadly concerned with strategy and is 
represented by items 10,11,12,13 and 14. The fourth group of factors is 
broadly concerned with uncertainty and is represented by items 15,16,17,18, 
19,20,21,22, and also item 1. This group alerts us to the possibility that 
contingency theory may help to explain the use of options theory, especially 
since uncertainty and diversity are some of the factors that have been used to 
explain the practice of investment appraisal (Haka, 1987). The fifth group is 
broadly concern with relative advantage of applying options theory in decision- 
making, which could be related broadly to usefulness and thus to technology 
acceptance modelling. Items 23,24,25,26,27,28,29,30,31,32,33,34,35, 
36 and 37 represent this group. The final group, containing items 38,39,40 
and also item 12, is related to the compatibility of options theory in decision- 
making, which could be associated with one of the technology acceptance 
modelling variables, compatibility. 
Table 2-3 Usage of Real Options in Decision-Making 
No. 
I Reasons for Considering or Using 
Real Options Appro ch Sources 
Benef its Inherent 
I. Give management flexibility to change Herath & Park (2001), 
the course, pace or use of project in Nembhard et. aL (2000), 
future as new or additional information Busby & Pitts (1997), 
emerged Kadiyala (2000), 
- interest rates Panayi & Trigeorgis (1998), 
- market developments Benaroch & Kauffman (2000), 
- environmental conditions Amrarn & Kulatilaka (1 999b) 
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'rable 2-3 (continued) 
__ IF Reasons for Considering or Using P I 
No. Real Options Approach Sources 
Benefits Inherent 
2. Retain the right to future investment Herath & Park (2001), Parrish 
choices without being obligated to (2001), McGrath & MacMillan 
invest. (2000), Reuer & Leiblein (2000), 
Panayi & Trigeorgis (1998), Lefley 
(I 996a) 
3. Consider as a powerful analytical tool Latimore (2000) 
since it. recognise and value the 
flexibility provided by the investment. 
4. Allow flexibility to change the course, Brookfield (1995) 
pace or use of projects by taking 
advantage of the changes in risk 
structure. 
5. Protect against volatility of assets or Boer (2000), Amram & Kulatilaka 
product price movement by switching (1 999b), Lander & Pinches 
into an alternative 'mode of operation' (1998), Cheung & Mason (1993), 
or shut down operation or change its Kulatilaka (1993), Pindyck (1988), 
input or output mix. Kulatilaka & Marcus (1992) 
6. Give management options to revise Kulatilaka (1993) 
decision at little cost when involving 
investment in flexible technologies. 
Specific Applications 
7. Help to evaluate IT investment, Benaroch & Kauffman (2000) 
investment in first-generation high-tech Trigeorgis (1993), 
products, and high-tech start-ups. Amrarn & Kulatilaka (1 999b) 
8. Provide a powerful tool for the Scarso (1996) 
assessment of technology investment. 
9. Justification more successful for Nembhard eL aL (2000), 
investment on an advanced or high- Cheung & Mason (1993) 
technology projects by articulating their 
strategic values in term of options. 
Strategy 
10. Value a variety of corporate operating Trigeorgis & Mason (1987) 
and strategic options. 
11. To properly quantify operating flexibility, Trigeorgis & Kasanen (1991) 
synergy and certain strategic aspects of 
project value. 
12. Able to give a logical and intuitive Benaroch & Kaufmann (2000) 
interpretation of the strategic value of 
an investment involving options. 
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Table 2-3 (continued) 
Reasons for Considering or Using I 
No. Real Options Approach Sources 
Strategy 
13. Allow for a better melding of strategic Parrish (2001) 
intuition and analytical rigor. 
14. Link strategy to the financial aspect of Parrish (2001) 
decisions by quantifying the value of 
I 
the options created. 
I 
Uncertainty 
15. Consider relationship among a variety Trigeorgis (1993) 
of suppliers by changing mix as their 
relative prices changes (option to 
switch). 
16. Consider customers' needs or Nembhard et. af, (2000), 
preference by altering production in Reuer & Leiblein (2000), 
response to changing demand or Trigeorgis (1993) 
product differentiation. 
17. Consider competitor influence by Nembhard et. al. (2000), 
altering production quantity or reducing Reuer & Leiblein (2000), 
the price depending on competitors' Howell & Jagle (1998) 
actions. 
18. Build a degree of flexibility when there Baldwin (I 987)in Lander & 
are increases in variability of products Pinches (1998) 
and financial markets. 
19. Respond to unexpected adversity or Trigeorgis (1993) 
opportunities in changing technological 
environ ment. 
20. Enrich the analysis on investment by Cheung & Mason (1993) 
accounting for the impact of 
uncertainty. 
21. Compensate for the uncertainty Latimore (2000) 
inherent in investments by risk- 
adjusting cash flows and discounting 
I them at risk-free rate. 
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Table 2-3 (continued) 
-J --ýi-easons for Considering or Using 
No. Real Options Approach Sources 
Uncertainty 
22. Suitable to be used in evaluating Herath & Park (2001), Lucius 
investment under uncertain future (2001), Parrish (2001), Angelis 
conditions or dynamic environment. (2000), Boer (2000), Kadiyala 
(2000), Latimore (2000), McGrath 
& MacMillan (2000), Nembhard 
et. al, (2000), Reur & Leiblein 
(2000), Amran & Kulatilaka 
(1 999b), Herath & Park (1999), 
Arya et. aL (1998), Boer (1998), 
Howell & Jagle (1998), Lander & 
Pinches (1998), Sarsco (1996), 
Brookfield (1995), Bowman & 
Hurry (1993), Cheung & Mason 
(1993), Kulatilaka (1993), 
Trigeorgis (1993), Aggarwal 
(1991), Trigeorgis & Kasanen 
(1991) 
Relati ve AdvantagelUsefulness 
23. Able to conceptual ised and quantify the Kemna(1993) 
value of options from active 
management compared to the 
traditional DCF methods. 
24. Give guidance when to exercise the Busby & Pitts (1997) 
options in terms of the variables (risk, 
price of inputs or outputs) 
- accelerating or decelerating the 
Cheung & Mason (1993) 
paces of the investment 
25. Useful in analysing a series of related Kemna (1993) 
investments by underlying uncertainties 
and embedded options for different 
investment alternatives. 
26. Increase the understanding of the Nembhard et. aL (2000) 
impact of extending or collapsing the 
time in implementing changes. 
27. Capture the sequential Trigeorgis & Mason (1987) 
interdependence among investments 
over time. 
28. Change the probability distribution of Benaroch & Kauffman (2000), 
payoffs as asymmetric information is Arya et. al. (1998), Brookf ields 
obtained. (1995), Trigeorgis (1993) 
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rable 2-3 (continued) 
Reasons for Considering or Using 
No. 
5a 
Real Options Approa h Sources 
Relative AdvantageAlsefulness 
29. Help management to identify the crucial Taudes (1998) 
variables that effect the investment 
decision, such as risk, cash-flow 
projections, interest rates, etc. 
30. Provide for an easier derivation of Benaroch & Kauffman (2000) 
meaningful sensitivity analysis results 
and their interpretation. 
31. Incorporate the value of both the real Trigeorgis (1993) 
and financial options and re-value the 
terms of a financing deal as operating 
. ct uncertainties get resolved. 
32. Represent explicitly the factors that Lander & Pinches (1998) 
affect the valuation of an investment. 
33. Suitable to use when hedging is not Herath & Park (2001) 
feasible for complex capital budgeting 
problems. 
34. Consider the asymmetry of the Lander & Pinches (1998), Herath 
opportunities taken, compared to the & Park (1999), Brookfield (1995), 
DCF where they are valued on an Kulatilaka & Marcus (1992) 
expected-value basis. 
35. Provide an effective analysis of Nembhard et. al. (2000) 
manufacturing operational aspects that 
previously is done through intuitive or 
guesswork. 
36. Help to explain empirical phenomena Trigeorgis (1993) 
that are amenable to observation or 
statistical testing 
(eg. Turn down a profitable project in 
anticipation of better future 
profitable investments). 
37. Calculate the NPV of a project as the Benaroch & Kauffman (2000), 
sum of the passive NPV and the value Lander & Pinches (1998) 
of embedded options. 
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Table 2-3 (continued) 
I Reasons for Considering or Usiý' 
No. Real Options Approach Sources 
Compatibility 
38. Help to quantify the risk and potential Latimore (2000) 
rewards associated with making 
investment in risky environment. 
39. Help in analysing high-risk investment Cheung & Mason (1993) 
that cannot be justified by the DCF 
method alone. I 
40. Help to cushion the downside risk of Bowman & Hurry (1993) 
future investment by expanding its 
investment gradually. 
An analysis of Table 2-4 reveals that two factors explain the non- 
adoption of options theory in decision-making in direct terms which are 
relevant to technology acceptance modelling. The first factor is related to the 
perceived usefulness of options theory, and is represented by items 1 and 2. 
The second factor is concerned with ease of use, and is represented by items 
3,4,5,6,7,8,9 and 10. Usefulness and ease of use are the two key 
components of technology acceptance modelling that have been used to 
explain the acceptance and use of information technology (Davis, 1989 and 
1993; Davis eL aL, 1989; Szajna, 1996; Koufaris, 2002). Attitude is another 
factor that could associate the application of options theory with technology 
acceptance modelling. Items 11,12,13 and 14 can be interpreted in terms of 
attitude. The remaining items included in the list also have some association 
with technology acceptance modelling. Three items are related to the external 
variables, which are item 15 for training, item 16 for experience and item 17 for 
support. Items 18 and 19 are broadly related to technology acceptance 
modelling. Item 20 is linked to contingency theory through the uncertainty of 
external variable surrounding the organisation. Item 21 is included in the list 
even though it could not be directly linked to either contingency theory or 
technology acceptance modelling, but it does help in understanding the reason 
for non-usage of options theory. As a whole, technology acceptance model is 
therefore introduced to understand the factors or determinants of 
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organisationsi acceptance of real options. A more detail explanation of 
technology acceptance modelling can be found in Chapter 3. 
Table 2-4 Non- Usage of Real Options in Decision-Making 
Reasons for Not Considering or 
No. 
I 
Using Real Options Approach 
Perceived Usefulness 
1. Cannot explain or understand the 
importance of considering real options 
when evaluating capital investment. 
2. Not universally recognised as a means 
I of valuing capital investment. 
Ease of Use 
I Few straightforward applications. 
4. Difficult to comprehend and to 
implement as its model is highly 
complex. 
5. Difficult to value options correctly due 
to lack of relevant information or 
comparable market-price data. 
6. Require some mathematical skills in 
order to use it comfortably and 
knowledgeably. 
7. Can only be formulated via 
sophisticated mathematical techniques. 
8. Difficult to determine the most 
important options embedded in the 
investment. 
9. Require additional assumptions for its 
mathematical tractability. 
10. Difficult to determine the variables and 
input parameters involved in valuing 
real options. 
Sources 
Kemna (1993) 
Latimore (2000) 
Lander & Pinches (1998) 
Lucius (2001), Lander & Pinches 
(1998), Busby & Pifts (1997), 
Lef ley (1 996a), Myers (1996), 
Scarso (1996), Cheung & Mason 
(1993), Kemna (1993) 
Lander & Pinches (1998), Phelan 
(1996), Cheung & Mason (1993), 
Trigeorgis & Kasanen (1991) 
Lucius (2001), Lander & Pinches 
(1998), Lef ley (1 996a), Kulatilaka 
(1993) 
Cheung & Mason (1993) 
Reuer & Leiblein (2000), 
Kemna (1993) 
Lander & Pinches (1998) 
Lander & Pinches (1998), Smit 
(1997), Lefley (1 996a), Cheung & 
Mason (1993), Trigeorgis & 
Kasanen(1991) 
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Table 2-4 (continued) 
I Reasons for Not Considering or F 
No- Using Real Options Approach Sources 
Attitude 
T1. Do not fully trust its valuation method. Myers (1996) 
12. Reduce company commitment to a Busby & Pitts (1997) 
planned outcome or event of the 
investment. 
_T3. Cause stress for the workforce or Das & Elango (1995) in 
employees since they have to be more Busby & Pitts (1997) 
versatile. 
-T-4. Take times for it to percolate through Latimore (2000) 
company that are used to doing things 
in a certain way. 
External Variables 
15. Lack of training in determining the Howell & Jagle (1998) 
option value. 
16. Little experience in using any of the Lander & Pinches (1998) 
modelling techniques. 
17. Require the installation and Trigeorgis & Kasanen (1991) 
implementation of proper managerial 
incentives and adaptable monitoring 
controls in order to capture the full 
value of real options. 
Related to TAM 
18. Use other methods or techniques in Taudes (1998), Busby & Pitts 
appraising capital investments. (1997), Myers (1996), 
Wilner et. aL (1992) 
19. Use judgement or intuition besides the Taudes(1998) 
conventional capital budgeting or Myers (1996) 
besides the simple/static models. 
Related to Contingency Theory 
20. Unavailabl or little discretion due to Busby & Pitts (1997), Cheung 
leg islation/reg u lation/comme rcial (1993) 
commitments. 
Others 
21. Never heard of it. Lander & Pinches (1998), 
Myers (1996), 
Wilner et. al. (1992) 
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Industry's interest in developing the real option approach in their 
decision-making seems to be low. This might be caused by the difficulty in 
valuing certain options (Lefley, 1996a), as there is a lack of relevant 
information or observable data (Cheung and Mason, 1993; Phelan, 1996). 
Lander and Pinches (1998) believe that real options models are not widely 
used by corporate managers and practitioners in their capital budgeting 
analyses due to several factors. They allege that these models are not well 
known or understood by the managers and practitioners. Moreover, managers 
have little understanding of or experience with any real options modelling 
techniques. Among others who agreed with these reasons are Wilner et. al. 
(1992), Cheung and Mason (1993), Lefley (1996a), Myers (1996) and Busby 
and Pitts (1997). These reasons appear to be similar to the factors that have 
been studied through technology acceptance modelling. 
Other factors that link technology acceptance modelling and options 
theory include the lack of training for managers to identify easily and value 
options available in the real-world of investment situations (Howell and Jagle, 
1998). Managers also do not have the required mathematical skills to use the 
models comfortably and knowledgeably (Lander and Pinches, 1998; Lucius, 
2001). The models are not easy to use or to implement as investment 
opportunities are often sophisticated and complex. Therefore, one requires a 
reasonably sophisticated knowledge of advanced mathematical techniques in 
order for the real option model to be developed or solved. As the options 
become more complex, the computations become more complicated and 
increasingly difficult (Lefley, 1996a; Kemna, 1993). This is due to the co- 
existence of various kinds of options embedded in the investment project 
(Cheung and Mason, 1993; Scarso, 1996). The necessary additional 
assumptions required for mathematical tractability have also limited the scope 
of real options applicability (Lander and Pinches, 1998). 
Kemna (1993) suggested that difficulty in explaining the importance of 
Options, and the fuzziness of what is a real option (Myers, 1996), have an 
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impact on usage. Moreover, there is also the issue of determining the 
variables and input parameters such as the discount rates and cash flows 
(Smit, 1997; Lander and Pinches, 1998). Both Phelan (1996) and Lander and 
Pinches (1998) have noted that the precise value of real assets could not be 
determined due to the absence of comparable market-price data since real 
assets are not frequently traded. The price of assets is important to determine 
the options value. 
Busby and Pitts (1997) mention that the real options approach might not 
always be beneficial or desirable in the eyes of managers as it might reduce 
firm commitment to a planned outcome. Real options may also cause stress 
for the employees, as they have to be more versatile compared to working in 
their own regular and routine environment (Das and Elango, 1995 in Busby 
and Pitts, 1997). 
Real options may often be unavailable as a result of legislation, 
regulation or commercial commitments. Scarso (1996) stated that it is diff icult 
to appraise these options since some individual features of the firm and its 
business affect them. The firms may be committed to make investments in a 
predetermined manner or may be tied to producing specialised product for one 
specific customer (Cheung and Mason, 1993; Busby and Pitts, 1997). 
2.6 SUMMARY 
Several factors have been shown to inhibit the success of advanced 
manufacturing technology investment decision. One of them is the lack of 
readily accessible and acceptable methods of appraising all the benefits 
offered by the advanced manufacturing technology. Because of the potentially 
high investment in advanced manufacturing technology and the high risk 
involved in adopting these technologies, there should be an adequate method 
to be used in selecting the investment. Literature on the real options theory 
has indicated the shortcoming of discounted cash flow analysis in the 
42 
Literature Review 
presence of investment's flexibility. It is pointed out that the conventional net 
present value can lead to erroneous conclusions, under-investment or even 
the loss of opportunities when the flexibility of the investment is ignored. 
Therefore, it is important for decision-makers to consider the option approach 
when appraising their capital investments. This will enrich the whole 
procedure of capital investment appraisal of advanced manufacturing 
technology investments and make for a better understanding of benefits 
derived from those investments. However, despite academics' advice that 
options theory provides an optimum technique for investment appraisal, 
particularly when firms are confronted by uncertainty, practitioners appear to 
avoid its usage. The next chapter considers two frameworks which enable us 
to explain the usage of capital investment appraisal techniques, and thus to 
create the conditions necessary to the usage of optimum techniques, 
particularly options theory. 
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RESEARCH FRAMEWORK 
3.0 INTRODUCTION 
Two conceptual frameworks are used to explain the choice of 
techniques adopted for investment decision-making. These frameworks are 
contingency theory and the technology acceptance model (TAM). It is 
necessary to examine these theories so as to be able to explain capital 
investment decision-making; either as a basis for explaining the usage of 
options theory or to promote conditions conductive to the future usage of 
options theory. 
3.1 CONTINGENCY THEORY 
Contingency theory was originally conceived as a way to explain 
dissimilarities in organisational structure (Mitchell et. al, 2000). The theory is 
premised on the proposition that there is no single best means for structuring 
organisations, and any single method of structuring is not consistently effective 
for all organisations (Galbraith, 1977). A variety of contingencies were 
subsequently established as a basis for defining the conditions necessary to 
establish the appropriateness of a particular type of organisation structure. 
The arguments were soon applied to management accounting as mentioned 
by Otley (1980), there is no universally best management accounting control 
system that can be employed equally to all organisations in all circumstances. 
This same argument can be extended to capital budgeting processes; there is 
no universally best appraisal tool or technique that can be used in selecting all 
types of capital investment in all circumstances. Consequently, it is necessary 
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to consider the circumstances affecting the investment in order to design 
effective appraisal techniques in decision-making for capital investment. 
Therefore, the applicability of appraisal techniques is contingent on the specific 
circumstances surrounding the firm and its investment. In other words, the 
benefits gained from using certain appraisal techniques in capital budgeting, 
such as the discounted cash flow (DCF) methods, might be mitigated by firm 
specific characteristics (Haka, 1987). One firm could experience benefits from 
using a certain appraisal technique, whereas another firm might experience a 
negative impact when employing that particular technique, as a result of its 
implementation costs (Haka, 1987). Additionally, the contingency theory 
literature has noted the influence of contingent variables on organisation 
effectiveness; successful firms achieve an appropriate match based on the 
organisation's characteristics or contingencies (Donaldson, 2001). 
3.1.1 Internal and External Influences on the Use of Appraisal 
Techniques 
The scope of contingent variables is apparently enormous due to the 
potential uniqueness of each organisation. Thus, the classification of 
contingent variables can be simplified by identifying these variables as internal 
or external to the firms (Burns and Stalker, 1961; Thompson, 1967 and 
Churchman, 1968 in Haka, 1987). Pike (1986) points out that the literature is 
increasingly taking into account the distinction between internal organisational 
characteristics and the external environmental setting which have an impact 
on the decision and control process. Haka (1987; p. 33) has distinguished 
internal characteristics as "structural variables that are controllable by the 
firms", while the external characteristics as "the primary set of environmental 
forces to which the organisation responds and the firm's strategy for adapting 
to those forces". This distinction is drawn in most of the contingency 
framework that has been developed, including the design and operation of 
accounting information systems (AIS) (Gordon and Miller, 1976; Hayes; 1977). 
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Table 3-1 shows that the external characteristics can be categorised 
into three types: (i) competitive strategy, (ii) environmental predictability, and 
(iji) environmental diversity. As for the internal characteristics, these involve (i) 
capital budgeting process, (ii) reward structure, and (iii) degree of 
decentralisation or autonomy. 
Table 3-1 Firm External and Internal Characteristic That Could 
Encumber the Usage of Real Options 
Characteristics Supportive Non-Supportive 
External Competitive strategy Prospector Defender 
Environmental predictability Dynamic Stable 
- action of suppliers 
- action of competitors 
- preference/taste of primary 
customers 
- technology changes 
- government regulation 
- action of financial/capital market 
- interest rate changes 
- exchange rate 
Environmental diversity Heterogeneous Homogeneous 
- raw material market 
- preference/taste of primary 
customer 
- production technology 
- product market 
Internal Capital budgeting process Supportive system Non-supportive 
- computerised system/tool system 
- training 
Reward structure Base on long-term Based on short- 
investment term investment 
performance of the performance 
investment selected 
Degree of decentralisation or Decentralised Centralised 
autonomy 
Adapted and modified from Haka (1987) 
3.1.2 Contingent Factors 
Contingent factors have been grouped in a variety of ways. As noted 
by Otley (1980), the three general I contingent variables of environment, 
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technology and organisation structure have been evoked to explicate reasons 
for accounting systems differing from one condition to another. These 
variables were used in the present study since they have widely adopted as 
key contingent variables in the contingent theory's development (Burns and 
Stalker, 1961; Bruns and Waterhouse, 1975; Child, 1975; Gordon and Miller, 
1976; Waterhouse and Tiessen, 1978; Gordon and Narayan, 1984; Chenhall 
and Morris, 1986; Gul, 1991; Thomas, 1991; Mia, 1993; Choe and Lee, 1993; 
Gul and Chia, 1994). Business strategy has also been suggested as an 
intervening contingent variable (Abernethy and Guthrie, 1994; Chong and 
Chong, 1997). For the purpose of the present study, the contingent factors 
can be divided into five broad categories that are used to describe differences 
in selecting appraisal techniques, which are: (i) external environment, (ii) 
competitive strategy, (iii) technology, (iv) business unit, firm and industry 
variables, and (v) knowledge and observability factors (Drury, 2004). 
External Environment 
The contingent variables relating to the external environment consist of: 
(i) uncertainty, (ii) dynamic situation, (iii) complexity, and (iv) turbulence. The 
environment is portrayed as encompassing at least two dimensions: (i) stable- 
dynamic and (ii) homogeneous-heterogeneous. Duncan (1972) in Thomas 
(1991) noted that a stable-dynamic dimension designates the extant to which 
the factors in the firms' internal and external environment remain constant over 
time, or keep changing. Whilst a homogenous-heterogeneous aspect 
indicates the level to which the factors in the firms' internal and external 
environment are limited and comparable to each another, or unlimited in 
numbers. On the other hand, Waterhouse and Tiessen (1978) proposed that 
these factors should be ranged from highly predictable to highly unpredictable. 
Thus, the environmental conditions surrounding the firm play a crucial 
role in capital budgeting procedures. An investment project such as a high- 
tech investment or an advanced manufacturing technology (AMT) usually 
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comes with a high level of uncertainty. This is due to the type of investment, 
which is a long-term investment. Therefore, the expected cash flows required 
for the investment during those periods might be different from ones that are 
predicted. The advantages or profitability in taking capital investment can be 
predicted more accurately under stable environmental conditions compared to 
one that is dynamic and changing. Firms operating in dynamic environments 
have to encounter unpredictable and sudden changes in customers' tastes, 
the emergence of new technologies, changes in the availability of suppliers, 
and new products introduced by competitors. 
Environmental uncertainty influences the level of sophistication of a 
system or application to be used. Khandwalla (1972) noted that the type of 
competition faced by the firm determines the usage of sophisticated formal 
controls. Thus, the more uncertainty is involved, and the more complex and 
turbulent the condition is, the more sophisticated the appraisal techniques that 
are needed. This implies that the usage of discounted cash flows (DCF) 
methods should be more effective compared to the non-discounted method in 
an uncertain environment. However, this is only true up to certain level of 
uncertainty. As the level of environmental uncertainty increases, so 
discounted cash flows methods became inadequate to yield good investment 
decisions (Sundem, 1975; Schall and Sundem, 1980). This is because 
discounted cash flows methods depend on the estimation of the parameters 
required for them (Myers and Turnbull, 1977). As pointed by Harpaz and 
Thomadakis (1982), discounting methods are not suitable for all firms; 
especially firms that encounter intense parameter uncertainty, as it is difficult 
to make predictions as accurately as possible in a highly uncertain situation. 
This usually occurs for firms with new undertakings, as compared to when they 
achieve maturity in their activities (Harpaz and Thomadakis, 1982), 
Haka (1987) extends this fundamental point by categorising the 
environmental characteristics into two categories: environmental predictability 
and environmental diversity. Former researchers have also applied these 
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types of categories to characterise the firm's environment (e. g. Lawrence and 
Lorsch, 1967 and Thompson, 1967 in Haka, 1987; Khandwalla, 1972; 
Waterhouse and Tiessen, 1978). Environmental predictability considers the 
action of suppliers and competitors, the amount of change in customer 
preferences or taste, developments in technology, government regulation, the 
action of financial or capital markets, changes in interest rates and exchange 
rates. A stable or predictable environment exists when customer preferences 
are constant, the technology used in manufacturing products or rendering 
services changes gradually or not at all, and the actions of competitors and 
financial markets are foreseeable (Haka, 1987). The use of sophisticated 
appraisal techniques should be employed more successfully for firms in 
predictable environments compared to ones that operate in unpredictable 
environments. Chen (1995) points out that the suitability of these methods; for 
example discounted cash flows, depends on the firms' ability to accumulate 
information and to accurately estimate the required parameters or their future 
cash flows when operating in a predictable environment. 
Conversely, environmental diversity represents the heterogeneity or 
variation in a firm's raw material markets, customer preferences, production 
technologies and product markets. Production activities are more likely to 
change over a short time period for firms operating in heterogeneous 
environments. Consequently, these firms most probably have difficulties in 
predicting the parameters needed for the discounted cash flows methods. 
Therefore, firms in homogenous environments are expected to have 
successful results in using the discounted cash flows methods, as compared 
to firms in heterogeneous environments (Haka, 1987). 
On the other hand, it has been suggested that the real option approach 
is appropriate for unpredictable or diversified environments (Lander and 
Pinches, 1998; McGrath and MacMillan, 2000; Herath and Park, 2001). This 
will enable firms, for instance, to quantify the benefits of having the flexibility to 
change their supplier as price changes (Trigeorgis, 1993), to alter production 
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in response to customer preferences (Nembhard et. A, 2000) or in response 
to competitor actions (Reuer and Leiblein, 2000), or in response to price 
changes (Cheung and Mason, 1993), and to acquire opportunities related to 
changes in technological environment (Trigeorgis, 1993). 
There is therefore some ambiguity about the relationship between the 
selection of appraisal techniques and characteristics associated with 
uncertainty. There is no doubt, however, that appraisal techniques and 
uncertainty are linked. 
3.1.2.2 Competitive Strategy 
Firms compete in their industries and seek to enjoy competitive 
advantage over their competitors. They use competitive strategy to achieve 
those objectives. The strategy undertaken by a firm will influence the type of 
investment project undertaken and the appraisal techniques used in decision- 
making. Drury (2004) suggests that research on the strategy used by the firm 
has centred primarily on classifications suggested by Porter (1985) and Miles 
and Snow (1978). Applying Porter's strategic variables, contingency research 
has looked into the differences of practising a low-cost strategy as compared 
to differentiation strategy. A low cost strategy emphasises routine tasks with 
standardised products or services and larger volumes, so as to obtain 
economies of scale. Other approaches that have been considered to attain 
low cost are tight cost control and learning curve effects. On the other hand, a 
differentiation strategy emphasises products or services that are perceived to 
be different or unique. 
On the other hand, Miles and Snow (1978) and Hambrick (1983) have 
distinguished three types corresponding to particular business strategies: (i) 
defenders, (ii) prospectors, and (iii) analysers. Miles and Snow (1978) 
distinguished defender and prospectors as the two ends of a strategic range. 
Defenders operate in rather constant environments, have limited product 
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ranges or narrow product markets, and utilize mass production technologies 
(Fisher, 1995; Drury, 2004). They compete by having efficiency in their 
operations through cost, quality and service leadership, and involve in few 
product or market research (Fisher, 1995; Drury, 2004). They typically 
disregard developments outside of their region and have mechanistic 
structures. Based on their activities and strategies, defenders probably are 
more successful with discounting techniques compared to prospectors (Haka, 
1987). 
Prospectors are seen as innovators who generate changes in their 
relevant industries. They compete through new product innovation and market 
expansion, and are continuously searching for new market prospects. They 
also avoid having a long-term commitment towards one particular 
technological process since flexibility or change is necessary to exploit future 
opportunities. As they are involved in a dynamic environment, prospectors will 
encounter more unpredictable situations compared to defenders. Thus, 
prospectors will usually have some difficulties in determining the parameters 
for the discounted cash flows methods. However, investment decisions with 
options approach should be most appropriate for prospectors. Prospectors 
must consider investment in future options that may arise. 
Analysers are mixtureb of defenders and prospectors. Their strategy is 
to identify and develop new product and market opportunities, while at the 
same time maintaining their main traditional products and customers. 
Analysers get into new markets or accept diverse products only after the 
feasibility and risk associated with these markets are known. Based on the 
type of strategy taken, analysers should. be able to employ discounted cash 
flows methods in their investment selection process if appropriately applied 
(Haka, 1987). 
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3.1.2.3 Technology 
Technology developments in general and the type of technology 
acquired by the firm in particular are important in selecting the investment. As 
noted by Thomas (1991), Woodward (1965) and Perrow (1967) have viewed 
technology in two different ways. Using the level of technical complexity, 
technology has been considered based on three categories, consisting of: unit 
and small batch, large batch and mass, and process production (Woodward, 
1965). Alternatively, for Perrow (1967) technology was perceived as routine or 
non-routine, based on an individual's action upon an object. Another way of 
determining technology is to consider the degree of automation of its 
production process (Merchant, 1984). 
Over the past 20 years, a new type of technology has emerged, giving 
rise to claims for the emergence of an information technology revolution. 
These new technological developments are in areas such as in computer 
technology, robotics and automation, and biotechnology (Ashford et aL, 
1988). As a result, investments, such as in a high-tech or in an advanced 
manufacturing technology, have came to involve a huge amount of capital. 
These investments tend to be huge and have greater uncertainties 
surrounding them since the environment within which firms operate is 
dynamic, especially in markets with the possibility for technological innovation 
(Ashford eL aL, 1988). It is crucial that a right decision is made so that any 
unpredictable outcome can be minimised. 
Thus, more sophisticated appraisal techniques are needed as it 
becomes more difficult to analyse the economic aspects of high-technology 
systems (Nembhard eL aL, 2000). Ashford et aL (1988) noted that traditional 
appraisal techniques are biased against new technologies as they under-rate 
them, and the benefits obtained from investment are difficult to quantify and 
are often ignored. Some of the benefits that are being neglected are flexibility 
in reducing inventories levels and improvement in quality control, which impact 
52 
Research Franzeivork- 
work-in-process and lead-times (Ashford et. aL, 1988). Cheung and Mason 
(1993) point out that investment in high-tech or advanced technology is 
justified if its strategic value can be articulated in term of options. In addition, 
firms have the option to abandon should the investments turn out to be 
unsuccessful. 
The third objective considered by this research, to determine the 
techniques used by managers when faced with investments in high technology 
or advanced manufacturing technology (AMT) (section 1.3), therefore has two 
motivations. Consistent with the researcher's practical motivation, as laid out 
in the introduction, is the desire to have a policy effect resulting from 
determining the practices of Malaysian manufacturing firms. Consistent with 
the researcher's academic motivation, as expressed through the use of 
contingency theory to explain practice, is the need to assess the extent to 
which advanced manufacturing technology might be associated with particular 
capital investment appraisal techniques. Incorporating technology into the 
study has the potential, therefore, not only to advanced understanding of 
contingency theory but also to inform policy. 
3.1.2.4 Organisational Structure, Business Unit, Firm and Industry 
Variables 
There is a positive relationship between company size and the use of 
real options (Dastgir, 1998). One possible explanation for this is that larger 
firms have the capability to acquire funds to support its capital investment, and 
they are most likely to invest in high-tech projects or to use advanced 
technologies (Sri International, 1994). Thus, more sophisticated capital 
budgeting methods are probably needed to evaluate these types of 
investment. Moreover, larger firms have the ability to employ sophisticated 
techniques compared to using payback or accounting rate of return (ARR) due 
to the availability of human and information resources. In other words, a larger 
firm has a greater capability and access to the more sophisticated appraisal 
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techniques due to the nature of this firm and the types of investment taken. 
McNally and Eng (1980) found company size to have an influence on the 
sophistication of the technique used in the decision-making process. 
The ability to appraise options such as those embedded in the new 
technology investment is somewhat influenced by certain individual features of 
the firm and its business (Scarso, 1996). In addition, organisational constraints 
and behavioural factors also limit the application of particular appraisal 
techniques in decision-making (Busby and Pitts, 1997). Studies have shown 
that different types of option are used in determining projects taken in different 
industries. The option to wait is most probably considered in industries 
involving paper products; the option to abandon in airlines or railroad 
industries; the option to switch in automobiles and electronic industries; and 
the option to stop or shut down temporarily in fashion apparel industries 
(Trigeorgis, 1993; Botteron, 2001). Organisational structure also affects the 
manner in which capital investment proposal is determined. The structure can 
either possess firm, formal organisational or investment-specific characteristics 
(Maccarrone, 1996). In this study, the legal status of the firm or company and 
its ownership is considered. 
The usage of particular appraisal techniques may also depend upon the 
degree of interdependence that exists within the firm and/or between the firm 
and its subsidiaries. The degree of authority in decision-making, also 
referred to as decentralisation, may have an influence on the use of a 
particular appraisal technique. For instance, the subsidiary's authority to 
determine and to employ its own appraisal techniques decreases as the level 
of centralisation increases. Additionally, a firm could be simultaneously 
decentralised and centralised. For example, a subsidiary might be allowed to 
make an investment under a certain authorisation limit but has to seek 
approval from the parent company if the expenditure exceeds this limit. The 
parent company may also specify the type of appraisal technique that is to be 
used in evaluating the investment. This will prohibit the firm from deciding 
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which appraisal technique or method most appropriate to apply depending on 
the type of investment taken. Thus, the appraisal technique employed by the 
firm is contingent upon diverse aspects of organisational structure such as 
decentralisation and autonomy. Haka (1987) suggests that the positive 
association between decentralisation level and benefits derived from 
employing the discounted cash flows methods is due to the high level of 
managers' involvement in the decentralised firms. 
3.1.2.5 Knowledge and Observability Variables 
If the uncertainty surrounding the firm is low and the consequence of 
taking any action is clear, the appraisal techniques would then present 
information that facilitates clear and optimal decision taking. If the level of 
uncertainty is high, the appraisal techniques used (such as sensitivity analysis 
or 'what if' modelling) could still assist the decision-making process by 
presenting possible alternatives and outcomes of the investments. Thus, 
appraisal techniques provide the necessary support to enable firms to 
appraise and to select potential investment opportunities. Training in the 
capital budgeting process tends to minimise the usage of inappropriate 
appraisal techniques and more broadly supports the knowledge-base needed 
to benefit from the adoption of capital investment appraisal techniques. 
Training is seen as an approach which increases the user's knowledge and 
expertise in using the appraisal techniques or methods when evaluating 
investments under different circumstances. In addition, supportive facilities or 
tools for capital budgeting not only assist the decision-makers in evaluating the 
potential opportunities, but also helps them in making prompt and effective 
decisions. If training is inadequate, it is unlikely that a good return on 
investment will be achieved irrespective of the uncertainty of the firm's 
environment. 
Another firm characteristic that has an influence on the usage of 
appraisal techniques is the firm's reward structure. Rewards may influence 
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the types of investment selected and the type of appraisal techniques or 
methods most likely to be used to evaluate these investments. As pointed out 
by Govindarajan and Gupta (1985), long-term performance may be evaluated 
and thereby promote investment which leads to, for instance, sales growth, 
market share and market development. On the other hand, evaluation which 
stresses short-term performance may encourage investment designed to 
secure profit margins, operating profits, cost control, cash flows and return on 
investment. A short-term emphasis may discourage investment due to risk 
(Mao, 1970). Rather, the amount of capital investment may escalate once 
firms have employed a performance plan with a long-run orientation, which 
motivates decision-makers to take on risky investments with high long-run 
returns (Larcker, 1983). 
The time frame of the reward structure has an impact on the investment 
decision. Different preferences regarding the timing of investments exist 
between the stockholders/owners and manage rs/decision- makers. 
Stockholders are more concerned with the net present value of the firm since 
their investments are well diversified. On the other hand, managers prefer 
investments that are safer and have fast and early returns since they are more 
risk-adverse. The managers are more motivated to employ payback in 
selecting their investments when compensations are rewarded based on 
accounting earnings. The persistent use of payback has been noted by much 
of the capital budgeting literature (ie. Stadman and Sepe, 1984; Pike, 1985; 
Chen and Clark, 1994). Thus, firms are encouraged to alter their reward 
schemes to compensate decision-makers for their investment returns, 
particularly for investments that have benefits obtained only after some period. 
In other words, firms should employ a supportive reward system, such as long- 
term rewards, to encourage decision-makers to invest in more risky 
investments. Chen (1995) noted that reward structure is one of the factors 
that contribute to the differences in the appraisal techniques used in the capital 
budgeting process. The managers are most likely to use the payback period 
or accounting rate of return, rather than discounted cash flows methods, if 
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earnings-based compensation is adopted. Thus, the use of various appraisal 
techniques may relate to the reward structure of the firm. As a consequence, 
the use of more sophisticated capital budgeting techniques (for instance real 
option analysis) may support more risky long-term investment returns. 
3.2 TECHNOLOGY ACCEPTANCE MODEL (TAM) 
Davis introduced the Technology Acceptance Model (TAM) in 1986 to 
explain end-users' attitudes to computer technologies. The technology 
acceptance modelling provides an explanation of the determinants of 
computer acceptance that is capable of explaining user behaviour, and as a 
basis for tracing the impact of external factors on internal beliefs, attitudes and 
intentions (Al-Gahtani and King, 1999). It is considered a valuable too[ for 
predicting attitudes, satisfaction and usage from beliefs and external variables. 
Davis (1993) had argued that lack of user acceptance has long been an 
impediment to the success of information systems, that if avoided, would 
improve performance on the job, which is the goal of most organisationally 
based information systems. The same thing can also be assumed for the 
usage of real options in capital investment decision-making. The currently 
proposed real option models are not being widely used by corporate managers 
and practitioners to value investment opportunities with options embedded in 
them (Lander and Pinches, 1998). 
3.2.1 Framework 
The technology acceptance model is specifically tailored to modelling 
user acceptance of information technology. The technology acceptance 
modelling postulates that two particular beliefs, perceived usefulness and 
perceived ease of use, are of primary relevance for computer acceptance 
behaviours (Davis et aL, 1989), as illustrated in Figure 3-1. The technology 
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acceptance modelling explained the links between beliefs and users' attitudes, 
intentions and actual adoption behaviour. A person's acceptance is 
determined by his intention to accept a system or application, which in turn is 
determined by the person's attitude toward the system and his perceptions 
concerning its usefulness. The attitudes are formed from beliefs a person 
holds about the system. External variables are also expected to influence the 
system acceptance behaviour indirectly by affecting beliefs, attitudes, or 
intentions (Szajna, 1996). 
AI-Gahtani and King (1999) have initiated some modification to Davis' 
model such as incorporating user satisfaction and compatibility along with user 
background (user characteristics) as one of the external variables (see Figure 
3-2). In addition, they have excluded the behavioural intention and linked 
attitude to actual behaviour directly. This is because their research concerned 
acceptance that has already taken place, as pointed by Thompson et. aL 
(1991). 
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The technology acceptance modelling is adopted in this study in an 
attempt to understand why corporate managers and practitioners use certain 
appraisal techniques when selecting capital investments. This would help to 
understand and explain the level of real options adoption in the firm's 
investment process. 
3.2.2 Extending Technology Acceptance Modelling (TAM) Variables 
Towards Real Options Acceptance and Usage 
In this study, technology acceptance modelling variables are used to 
understand the relationship among the determinants of real options 
acceptance. This study incorporated two beliefs, perceived usefulness (U) 
and ease of use (EOU), and other variables, as Davis et aL (1989; p. 985) 
reported that "several studies have found variables similar to these to be linked 
to attitudes and -usage", which will be discussed later. The study also looked 
at other external variables, as mentioned by other researchers, which affect 
the determinants of real options usage, such as the external variables 
Proposed by Al-Gahtani and King (1999) (see Figure 3-3). 
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3.3 TECHNOLOGY ACCEPTANCE MODELLING (TAM) VARIABLES 
In this section, it is necessary to introduce the determinants of real 
option usage from which a strong link is established between technology 
acceptance modelling and the real options approach. From the model of 
technology acceptance modelling, several variables can be selected and 
associated to real option acceptance. Among them are: (i) usefulness (ii) ease 
of use (iii) compatibility (iv) satisfaction (v) attitude (vi) image (vii) experience 
(viii) training and (ix) support. 
3.3.1 External Variables 
Numerous external variables are incorporated in the technology 
acceptance modelling to measure the success and acceptance of a system or 
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Adapted and modified from AI-Gahtani and King (1999) 
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application (Al-Gahtani and King, 1999). In this study, the external variables 
selected to be looked into are compatibility, image, decision-making 
experience, training and support provided by the organisation. 
Compatibility 
Compatibility is defined as consistency with the users' existing values, 
needs and past experiences. AI-Gahtani and King (1999) have found that 
compatibility has a strong and dominant effect on the belief variables, which 
then has a significant impact on attitude. They suggested that management 
should be concerned with the compatibility of a system or application in order 
to increase its acceptance. 
The compatibility of real options is implied to have an effect on its usage 
in appraising capital investments. It should be consistent with the needs, 
values and past experiences of the organisations in their decision-making. 
This appraisal method or approach can be used to assist management in 
structuring investment opportunities along with their embedded options 
(Kemna, 1993). Real option approach is, appropriate to be used on these 
investments as it structures "management's view of the strategic value of an 
investment involving an option, enabling a logical and intuitive interpretation of 
the analysis results" (Benaroch and Kauffman, 2000; p. 220). 
The real options approach is also noted as a "powerful complementary 
approach for evaluating real-world information technology investments" 
(Benaroch and Kauffman, 2000; p. 220), high-tech start-ups or fi rst-gene ration 
high-tech products (Amran and Kulatilaka, 1999b, Trigeorgis, 1993). 
Investments in high-risk and high-tech projects can be successfully justified if 
the projects' strategic values can be expressed in terms of options (Cheung 
and Mason, 1993). Scarso (1996) has also noted that the real options 
approach is a powerful tool in assessing technology investments since it 
accounts for the irreversibility and uncertainty of those investments, and 
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explicitly recognises the impact on time on the investment returns. The real 
options approach is also noted for its consistent treatment of risk when 
evaluating flexible projects (Kulatilaka, 1993). 
3.3.1.2 Image 
Roger (1983), as cited by Moore and Benbasat (1991; p. 195), defines 
image as "the degree to which use of an innovation is perceived to enhance 
one's image or status in one's social system". Moore and Benbasat (1991) 
note that image is considered to be important in decision-making involving the 
adoption of innovation. In this study, image is used to measure the 
acceptance of real options in decision -making. The use of real options may be 
considered as a status symbol for the firm, which enhances its image. 
3.3.1.3 Training 
Training is important in order to increase the organisation's or user's 
knowledge and expertise in using the real options approach. Howell and Jagle 
(1998) have suggested that training is needed for managers with a high 
involvement in capital budgeting. This is to enable them to easily identify and 
value the options in real world investment situations. 
3.3.1.4 Support 
Support given by the organisation plays an important role in ensuring 
that real options are used. The support given can be in the form of assistance 
and guidance in using the real options models. Organisation encouragement 
in using the real option approach; such as acquiring the software for option 
models, might influence the level of real options usage. As pointed out by 
Trigeorgis and Kasanen (1991 p. 24), "the full value of real options can only be 
captured if they are exercised in an optimal way, which requires the installation 
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and implementation of proper managerial incentives and adaptable monitoring 
controls". 
3.3.1.5 Experience 
Experience in using appraisal techniques is implied to influence their 
usage. The numbers of years involved in decision-making and skill in using 
the real options model may have an impact on its acceptance. Lander and 
Pinches (1998) have pointed out that corporate managers and practitioners 
have little experience handling the real option modelling techniques. This may 
be one of the reasons why the real options approach is not widely used in 
capital investment decision-making. 
3.3.2 Beliefs 
Under AI-Gahtani and King's revised technology acceptance modelling, 
belief variables are the three user perceptions about the system's 
characteristics: (i) relative advantage or usefulness (ii) ease of use, and (iii) 
enjoyment (Al-Gahtani and King, 1999). For this study, the belief variables are 
concerned with the real options approach used in decision-making. These 
beliefs affect the user's attitude towards using real options as the appraisal 
method in evaluating investment opportunities. The first two variables were 
examined. However, the third variable in the revised technology acceptance 
modelling, that is enjoyment, was not considered in this study since it is not 
relevant to real options. 
3.3.2.1 Usefulness 
Perceived usefulness refers to the degree to which a person believes 
that using a particular system or application would enhance his job 
performance. This can also be applied to real options usage where the 
usefulness refers to the degree to which an individual believes that using real 
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options would enhance his decision-making involving capital investments. 
Davis (1989) has pointed out that a system high in perceived usefulness is one 
that has a positive use-performance relationship. 
The usage of the real options approach might be limited if the 
organisations or users do not know about its capabilities or usefulness (Wilner 
et. aL, 1992) or have not heard about it (Lander and Pinches, 1998; Myers, 
1996). The usefulness of the real options approach can be looked at from 
various perspectives such as effectiveness, productivity and efficiency, ease of 
evaluation, performance improvements, and advantages of using it in 
appraising investments. 
Effectiveness 
Applying real options may enhance the effectiveness of an organisation 
in evaluating and selecting an investment. It helps the organisation to 
understand the effect of extending or collapsing the time involved for changes 
to be implemented regarding the investment (Nembhard et. aL, 2000). The 
investment or project timing and its outcomes are manipulated in order to take 
advantage of the risk potential (Brookfield, 1995). According to Bowman and 
Hurry (1993), the investment's risk is alleviated by the options available where 
the organisation can expand aggressively and withstand losses during its 
course of growth. 
Sick (1989) in Taudes (1998) has noted that management would be 
able to identify the crucial variables that affect the investment decision by 
doing a "rigorous" option analysis. This valuation decision is seen to be 
affected by variables; such as risk, cash-flow projections and interest rates. 
Parrish (2001) has stated that the real options approach allows a better 
melding of analytical rigor to both strategy and financial aspects when 
considering options available. It enables the management to quantify the 
value of the specific options created. 
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productivity and Efficiency 
The usage of real option enables the organisation to make investment 
decisions more productively and efficiently. It provides a significant future 
advantage for an organisation if option values are recognised and if a degree 
of flexibility is built into the investment when there are increases in the 
variability of products and financial markets (Baldwin, 1987 in Lander and 
Pinches, 1998). 
Ease of Evaluation 
Evaluation of an investment tends to be easier when using the real 
options approach in deci s ion- making. It is found to provide a method of 
effective economic analysis, especially in manufacturing operational aspects, 
which previously have been done only through intuitive and guesswork 
(Nembhard et. aL, 2000), or based on experience and rule of thumb (Taudes, 
1998). Managers who have never heard of real option models are said to use 
their judgement and common sense for taking up strategic investments 
(Myers, 1996). 
On the other hand, the real options approach is able to provide specific 
intuition by explicitly representing the factors that affect its valuation (Lander 
and Pinches, 1998). When evaluating an investment, the real options 
approach compensates for the uncertainty inherent in the investment by risk- 
adjusting its cash flows and discounting them at a risk-free rate (Latimore, 
2000). This reduces the problem of determining the most appropriate discount 
rate to be used in the investment's valuation. 
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performance Improvements 
The usage of real option in decision-making helps to improve decision- 
making in appraising investments. Lander and Pinches (1998) stated that real 
options analysis might improve the capital budgeting modelling and valuation. 
it offers a way to integrate the value of both real and financial options 
associated with the combined investment and financial decision of the firm 
(Trigeorgisi 1993). It also provides an interface between capital investment 
decision-making, strategic management and long-range planning. 
Advantages 
The real options approach has several advantages that can benefit the 
organisation. The real options approach is a limited-commitment investment in 
an asset with an uncertain payoff that gives right, but not the obligation, to 
undertake an investment at some future date should its payoff look attractive 
(Herath and Park, 2001; Parrish, 2001; McGrath and MacMillan, 2000; Reuer 
and Leiblein, 2000; Panayi and Trigeorgis, 1998; Lefley, 1996a). 
The real options approach gives management or organisations flexibility 
to change the course, pace or use of an investment in near future as new 
information is made available to them (Kadiyala, 2000; Panayi and Trigeorgis, 
1998; Busby and Pitts, 1997). The management is able to adapt and revise 
later decisions in response to unexpected market developments (Panayi and 
Trigeorgis, 1998; Trigeorgis, 1993), increase in interest rates (Kadiyala, 2000), 
changing environmental conditions (Benaroch and Kauffman, 2000; Amran 
and Kulatilaka, 1999a and 1999b), or as future unfolds in unexpected ways 
(Nembhard et. at, 2000). Herath and Park (2001) also recommended that the 
real options approach should be used rather than the traditional approach 
when the possibility exists for obtaining additional information. 
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The real options approach is seen as a too] that is able to capture and 
quantify the value of managerial flexibility, whereas the traditional discounted 
cash flow methods of valuation are unable to do so (Boer, 2000; Smit, 1997; 
Kemna, 1993). It has the capability to handle flexibility within projects More 
easily than the traditional methods or other models; such as decision-tree 
analysis or Monte Carlo stimulation. Its ability to recognise and value the 
flexibility provided by the investment has made it a powerful analytical tool 
(Latimore, 2000). In addition, the real options approach recognises the staged 
nature of many investments. For example, the management can expand its 
investment in the near future if its initial investment has shown higher positive 
returns (growth option). 
The real options approach indicates when to exercise the option to start 
investing in terms of the value of variables; such as risk, and price of inputs or 
outputs (Busby and Pitts, 1997). Cheung and Mason (1993) also stated that 
management has the ability to time an investment by accelerating or 
decelerating the paces of the investment. As investment expenditure is 
usually irreversible or partly irreversible, it is important and wise to defer the 
investment until the present value of its expected payoff is substantially larger 
than the investment initial cost. The managerial flexibility can also, change the 
probability of an investment payoff by improving its upside potential while 
reducing downside losses or risk (Benaroch and Kauffman, 2000; Brookfield, 
1995; Trigeorgis, 1993). This asymmetry payoff results frorn investment 
opportunities taken after resolving uncertainty (Herath and Park, 1999). 
The real options approach is also found to be useful in analysing a 
series of related investments. It is able to define different investment 
alternatives along with their uncertainties and embedded options (Kemna, 
1993). Trigeorgis (1993) stated that an options approach is able to 
conceptualise and quantify the value of options from active management. The 
value is shown as a collection of real options embedded in capital investments 
that can enhance upside potential (ie. option to defer or expand) and reduce 
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downside risk (e. g., option to abandon or option to switch). For instance, 
management has the option to shut down operations until conditions improve 
(Kulatilaka and Marcus, 1992), or to abandon the project if the results are not 
promising, thus minimising the losses to the invested amount (Angelis, 2000). 
In addition, the real options approach is able to properly quantify the 
"operating flexibility, synergy and certain strategic aspects" of an investment 
value (Trigeorgis and Kasanen, 1991; p. 17). It is important to consider that 
there might be interactions among real options within a single investment. An 
investment may be overstated when each option is valued separately, and 
summing up these individual option results can make a difference. There can 
also be interaction effects of synergy among groups of simultaneously 
undertaken projects and of inter-project dependence across time. Considering 
these interactions, an option-based numerical analysis valuation technique is 
then used to capture them within an integrated strategic investment- planning 
framework (Trigeorgis and Kasanen, 1991). 
Furthermore, Trigeorgis and Mason (1987) show that option valuation 
can be seen as a special, economically corrected version of decision tree 
analysis in valuing a variety of corporate operating and strategic options. It is 
able to capture the sequential interdependence among investments over time. 
Trigeorgis (1993) pointed out that real options can also be used to explain 
empirical phenomena that are amenable to observation or statistical testing. 
For instance, firms that are targets for acquisition may turn down tender offers 
in anticipation of receiving better future offers (option to wait). 
3.3.2.2 Ease of Use 
Perceived ease of use refers to the degree to which an individual 
believes that using real options in decision-making would free the user from 
physical and mental effort. In other words, the adoption of real option 
approach in appraising capital investment is influenced by how the user or 
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organisation perceives the ease of use. Even if a potential user believes that 
a given application is useful, he may, at the same time believe that the system 
is too hard to use and that the performance benefits of usage are out-weighed 
by the effort of using the application. Moreover, an application perceived to be 
easier to use than another is more likely to be accepted by users (Davis, 
1989). In this study, several factors involving ease of use are examined; such 
as ease of application, reliability and rigidity of results achieved, and skill 
required in using the real options approach. 
Ease of Application 
The real options approach must be easy to use in order for it to be well 
accepted by the organisation. It is noted that the easier it is to understand the 
approach, and the less complicated or cumbersome it is to apply, the higher 
the usage of real options will be. In addition, the inability to value options 
accurately also has an impact on the usage of real options approach. 
Previous studies have shown that several factors have inhibited it from being 
used widely. 
Lander and Pinches (1998) and Myers (1996) have suggested that 
most types of real option models currently being used are not well understood 
by the managers or practitioners. Therefore, its usage is limited since the 
contributions of this approach are not well known by managers in order for it to 
be used comfortably. Myers (1996) has noted that the fuzziness of many 
options has also influenced its application in decision-making. The option's 
terms have to be identified first and modelled before inputs can be estimated 
and valuation calculated. The fuzziness may also be caused by the 
complexity of the option itself or by its boundaries, which are not strongly 
defined. 
The current option models are also too complicated for the user in its 
present form, and it has to be made more accessible if it is to be practical. 
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Lefley (1996a) stated that managers might have been discouraged from using 
an options approach in their capital investment appraisal due to the 
problematic nature of using these current option valuation models. It may also 
be due to few straightforward applications as real world investment 
opportunities are often reasonably sophisticated (Lander and Pinches, 1998). 
Besides being highly complex, the models tend to be solvable only by using 
numerical procedures (Cheung and Mason, 1993). However, it is costly to 
formulate and evaluate numerically an investment unless when using 
appropriate software. Therefore, the usage of the real options approach would 
only be widely accepted if user-friendly software is made available for users. 
In addition, valuation of real options becomes more complicated with 
increasing difficult computations when the options in the investment become 
more complex (Scarso, 1996; Kemna, 1993). This usually occurs when an 
investment embodies various kinds of options or has the possibilities of 
options on options, causing a more sophisticated evaluation technique to be 
needed to evaluate the investment (Scarso, 1996; Cheung and Mason, 1993). 
Scarso noted that consideration must also be given to the interrelation among 
the options. 
The real options approach requires its variables and parameters to be 
determined. However, there are difficulties in determining and modelling the 
state variables and input parameters (Lander and Pinches, 1998; Smit, 1997). 
The valuation might have some difficulties especially when the underlying 
assets are non-financial assets or are not traded (Trigeorgis and Kasanen, 
1991; Cheung and Mason, 1993). As pointed out by Cheung and Mason, the 
lack of observable data required by the option models can limit their 
application in practise. The calculation of the investment's option values is 
appropriate only if the underlying assets have well-established prices, 
especially based on the market value of the investment's future cash flows. 
Thus, real options might not be valued correctly due to the absence of 
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GOMparable market-priced data or a benchmark from which precise values can 
be inferred (Lander and Pinches, 1998; Smit, 1997; Phelan, 1996). 
The application of real options is also limited by the necessary 
additional assumptions required for mathematical tractability. Considerable 
efforts must be made to make assumptions such as the diffusion process for 
the underlying real asset (Lander and Pinches, 1998). Still, the real options 
approach can be a helpful guidance in appraising an investment. As 
mentioned by Benaroch and Kauffman (2000; p. 220), the real options 
approach is seen as a sensitivity analysis tool that "helps to probe and 
subsequently to understand the nature of an investment in terms that match 
the way a manager thinks about the problem". It provides an easier derivation 
of meaningful sensitivity analysis results and their interpretations. 
Reliability and Rigidity of Results or Decision 
Using real option reduces the inflexibility or static nature of an 
investment decision found under the traditional discounted cash flows methods 
(Latimore, 2000; Lander and Pinches, 1998; Busby and Pitts, 1997). Under 
the static valuation method, an investment has to be taken up when it is shown 
to be profitable, regardless of its future conditions. As implied by the net 
present value rule, a project disappears if it is not undertaken immediately 
(Arya et. al., 1998). Conversely, the real options approach allows 
management to adjust the investment to changing environmental conditions 
(Benaroch and Kauffman, 2000). 
Skill 
Besides having the skill to distinguish real options embedded in 
investments and to decide on the most important option (Kemna, 1993), the 
organisation must have a certain level. of mathematical skill. As pointed out by 
Lander and Pinches (1998), managers and practitioners need to have the 
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required mathematical skills in order to use the real option models 
knowledgeably. This is important as real options can only be formulated 
through sophisticated mathematical techniques (Cheung & Mason, 1993), and 
these options models are heavily stylised for mathematical tractability 
(Kulatilaka, 1993). As a result, the mathematical requirements or 
mathematical complexity of calculation involved might lead to a slow 
development of real option in industry (Lefley, 1996a), or might be rejected 
when quick and comprehensible solutions are preferred (Lucius, 2001). This 
shows that the user has to have mathematical skills in order to use the real 
option models comfortably. 
3.3.2.3 Relationship to Use 
Usefulness and ease of use, even thought are not the only determining 
variables in explaining user behaviour, play an important role in influencing 
individuals to use a system or application (Davis, 1989). Furthermore, the 
usefulness-usage relationship is relatively more important, as compared to the 
ease of use-usage relationship, based on findings from research in information 
technology (Al-Gahtani and King, 1999). Usefulness is shown to be 
significantly more strongly linked to usage, compared to ease of use. 
Accordingly, users are driven to adopt an application primarily because of the 
functions it performs for them, and the level of ease required to get the 
application to perform those functions. However, the influence of ease of use 
is also important. The easier a system is to interact with, the less effort 
needed to operate it, and the more effort one can allocate to other activities 
(Radner and Rothschild, 1975 in Davis, 1989). Szajna (1996) has also noted 
that the easier a system is to use, the more useful it is perceived to be. The 
same statement can be applied to the usage of real option in decision-making. 
One of the reasons for the lack of use of real options is that it is hard to use 
and there is only a few straightforward applications of real options (Lander and 
Pinches, 1998). This implies that real options usage is determined by how 
users perceive the ease of using it, besides considering its usefulness. 
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3.3.3 Attitude 
Individuals' attitudes toward using a given system or application play an 
important role in influencing their subsequent behaviour toward it (Fishbein 
and Ajzen, 1975 in AI-Gahtani and King, 1999). There is evidence that user 
attitudes are positively related to usage (Lucas, 1978). Thus, managers' 
attitude towards using the real option approach is believed to influence its 
usage in capi tal investment appraisal. As mentioned by Myers (1996), most 
managers feel it is unwise to use option models in their decision-making as 
they do not fully trust the valuation methods. Therefore, measures have to be 
taken to ensure that the managers understand the benefits of real options in 
order for them to use and trust its capabilities. Latimore (2000) has also stated 
that real options are not universally recognised as a means of valuing capital 
investments. This is due to the organisation's acceptance of this new 
approach to decision-making. It usually takes some time for this approach to 
penetrate into an organisation that is used to doing things or to making 
decisions in a certain way. 
3.3.4 Satisfaction 
User satisfaction is an important theoretical construct as it helps one to 
understand the cause and effect relationships of real options usage. It is 
conceptualised as the affective reactions of individuals toward the use of real 
options application. It is the extent to which the users believe the real option 
application meets their decision-making needs. The user's satisfaction with 
the application may then lead to the usage of it (Baroudi et. aL, 1986). 
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3.4 SUMMARY 
The main features of the contingency theory approach and its 
application to capital investment decision-making process are examined. The 
use of contingency theory is evoked in order to resolve conflicting results that 
could not be explained within a universal framework. Factors or variables 
such as organisation environment, characteristics of the firm and technology 
have been instigated to explain why the use of investment appraisal 
techniques in decision-making process have been found to differ from one 
situation to another. 
The technology acceptance modelling is also adopted to explain the 
contributing factors that influence the level of real options usage in decision- 
making. It helps to predict real options acceptability and also to diagnose the 
reasons underlying its lack of acceptance. Lack of user acceptance is shown 
to be an impediment to the success of a new system or application (Davis, 
1993). This can also be applied to the adoption of real options in appraising 
capital investments. 
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RESEARCH QUESTIONS AND HYPOTHESES 
4.0 INTRODUCTION 
This study explores the usage of investment appraisal techniques in the 
decision-making processes of Malaysian manufacturing firms. The purpose of 
this study is to investigate the existing practice of capital budgeting and to 
understand the factors, which contribute to the selection of appraisal 
techniques. The first research question is: What techniques do managers use 
in their decision-making, especially when confronted with advanced 
manufacturing technology (AMT) investments and specific real options 
situations? The second research question is: What factors explain the use of 
these techniques? This chapter presents the questions and the development 
of hypotheses based upon the previous two chapters. 
Each hypothesis initially assumes that sufficient Malaysian firms use 
options theory to provide a viable statistical test. However, the options theory 
literature suggests that few firms use options theory. For this reason, a 
complementary hypothesis is developed based on the use of sophisticated 
capital investment appraisal techniques (net present value [NPV] and internal 
rate of return [IRR)). In this case, determining the reasons for the use of 
sophisticated techniques is intended to provide a basis of understanding from 
which the use of real options theory can be developed. For instance, if there 
is an association between the size of the firm and the use of sophisticated 
techniques, government policy may be more appropriately used in promoting 
options theory in particularly sized companies, rather than others. It is 
therefore presumed that firms which currently use sophisticated techniques, 
Research Question and Hypothesis 
which were previously considered to be theoretically superior, will be the ones 
which are most open to using real options theory in the future. 
4.1 QUESTIONS AND HYPOTHESES 
Real options theory suggests that using traditional or conventional 
capital budgeting can lead to erroneous decisions when uncertainty is 
involved. The question is: Why do firms still use these conventional 
techniques regardless of their weaknesses? As a matter of fact, many of 
those firms use these techniques and yet still survive. Thus, this study was 
initiated in order to understand this contradiction, and the reasons behind 
using such techniques. 
The objective of this study is to explain the gap between the existing 
practice of capital budgeting and the recent theoretical developments in real 
options. Identifying the preference of certain appraisal techniques over the 
real options approach does this. This study determines whether the use of 
appraisal techniques is associated with the firm's contingent variables or with 
the technology acceptance modelling in order to explain practice. The theory 
of real options was used to build up the research questions by suggesting that 
contingency theory and technology acceptance modelling might be relevant to 
the decision to use options theory. The study seeks to see if managers or 
decision-makers use certain appraisal techniques or methods when evaluating 
investments in advanced manufacturing technology or when considering 
option situations. 
A general overview of the purpose of this research is shown in Figure 4- 
1, and details of items under each research purpose are presented in Figures 
4-2 and 4-3, which are presented later in the chapter. Figure 4-2 summarises 
the consequences of the first research questions and is detailed in sections 
4.2 and 4.3. Figure 4-3 surnmanses the consequences of the second 
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Research Question and Hypothesis 
research questions and is detailed in sections 4.4 and 4.5. These figures link 
the research questions outlined in this section and the previous introductory 
section with the hypotheses and with the detailed questions included in the 
questionnaire. The questionnaire is presented in the next chapter. The 
remainder of this chapter presents the hypotheses. 
4.2 INVESTMENT IN ADVANCED MANUFACTURING TECHNOLOGY 
(AMT) AND USAGE OF APPRAISAL TECHNIQUES 
Various types of appraisal techniques are used to assist the selection of 
investments. Scarso (1996) points out that the real options approach is 
considered to be a powerful tool in assessing technology investments. These 
high technology investments are more successful if their strategic values are 
articulated in terms of options (Cheung and Mason, 1993). On the other hand, 
the conventional capital budgeting techniques are inappropriate on their own 
to justify sophisticated or advanced technology investments. Thus, the more 
advanced or more sophisticated the investment, the more sophisticated the 
appraisal techniques that should be used. It is therefore expected that a more 
sophisticated appraisal technique will be employed when evaluating 
investments in advanced manufacturing technology. This association can be 
hypothesised as (see Figure 4-2): 
H1j: There is a positive relationship between types of AMT investment and 
the use of real options. 
If it is discovered that few or no firms use real options approach in 
decision-making as suggested by the options theory literature, the association 
between different types of advanced manufacturing technology investment 
and the usage of sophisticated capital budgeting techniques would then 
examined: 
Hly: There is a positive relationship between types of AMT investment 
and the use of sophisticated capital budgeting techniques. 
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Research Question and Hypothesis 
4.3 REAL OPTIONS IN INVESTMENT DECISION-MAKING 
This study examines what managers or decision-makers do when faced with 
options situations in their investment decision- maki n g. They were asked 
whether they apply sophisticated capital budgeting techniques when 
evaluating these options. In this study, firms that stated that they do take into 
account any one of the real options in their investment selections were then 
considered as real options user firms. The real options considered in this 
study were the options to: defer/wait, follow-on/growth, expand, abandon, 
switch/flexibility, contract/scale down, and stop/shut down temporarily. The 
association between these options and the use of appraisal technique was 
hypothesised as: 
H21: There is a positive relationship between specific options situation 
and the use of real options. 
On the other hand, the association between specific options situation 
and sophisticated capital budgeting techniques would be examined if it was 
found that the real options approach was not used. Thus, the hypothesis 
would then be (see Figure 4-2): 
H2i,: There is a positive relationship between specific option situation 
and the use of sophisticated capital budgeting techniques. 
4.3.1 Options to DeferMait 
This type of option is where management has the option to delay and 
choose the time the investment is made. The option to delay can be 
advantageous when the firm has the opportunity to learn more about the 
situation surrounding its investments (Lefley, 1996a). This type of option can 
be found in any strategic investment, land development and oil extraction 
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(Botteron, 2001) and offshore petroleum (McDonald and Siegel, 1986). It is 
the type of option that is considered to be the most discussed in the literature 
(i. e. McDonald and Siegel, 1986; Paddock et. ah, 1988; Lefley, 1996a). 
The association between investment decision-making involving the 
option to defer and the use of appraisal technique was hypothesised as: 
H2ai: There is a positive relationship between the option to defer and the 
use of real options. 
If the real options approach has not been adopted within the Malaysian 
manufacturing industries, there is an expectation that firms will prefer 
sophisticated capital investment appraisal techniques as opposed to payback, 
accounting rate of return or other less theoretically correct approaches such as 
the use of subjective judgement. The alternative form of hypothesis to deal 
with this possibility is thus stated as: 
H2ajj: There is a positive relationship between the option to defer and the 
use of sophisticated capital budgeting techniques. 
4.3.2 Option to Follow-On/Growth Option 
The firm is said to have an option to make follow-on investments when 
the circumstances are favourable for the firm to make those investments. An 
example of an investment involving this type of option is the investment in 
advanced manufacturing technology (Lefley, 1996a). 
The association between investment decision-making involving the 
option to follow-on and the use of appraisal technique was hypothesised as: 
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H2bj: There is a positive relationship between the option to follow-on and 
the use of real options. 
Where options theory has not been adopted by the Malaysian manufacturing 
industry, the hypothesis becomes: 
H2bjj: There is a positive relationship between the option to follow-on and 
the use of sophisticated capital budgeting techniques. 
4.3.3 Option to Expand 
An option to expand an operation occurs when market conditions are 
favourable. These options can be found in the mining industry, consumer 
goods and commercial real estate (Trigeorgis and Mason, 1987; Pindyck, 
1988). 
The association between investment decision-making involving option 
to expand and the use of appraisal technique was hypothesised as: 
H2cj: There is a positive relationship between the option to expand and 
the use of real options. 
If the real options approach has not been adopted, the alternative form of 
hypothesis is: 
H2cy: There is a positive relationship between the option to expand and 
the use of sophisticated capital budgeting techniques. 
4.3.4 Option to Abandon 
The option to abandon is encountered for projects subject to significant 
uncertainty such as R&D (Myers and Majd, 1990; Botteron, 2001), and also in 
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specific industries such as airlines and railroads (Myers and Majd, 1990). 
Projects can be abandoned and some of the investment can be regained from 
their salvage values. 
The association between investment decision-making involving option 
to abandon and the use of appraisal technique was hypothesised as: 
H2djj: There is a positive relationship between the option to abandon and 
the use of real options. 
if the Malaysian manufacturing industry has not adopted options theory, the 
hypotheses become: 
H2djj: There is a positive relationship between the option to abandon and 
the use of sophisticated capital budgeting techniques. 
4.3.5 Option to Switch/Flexibility Option 
Management has the option to change the output mix or produce the 
same output using different types of inputs when the output prices or output 
demand changes over time. These options can be found in the production of 
products subject to changes in consumer taste and fashion effects (Botteron, 
2001). 
The association between investment decision-making involving the 
option to switch and the use of appraisal technique was hypothesised as: 
H2ej: There is a positive relationship between the option to switch and the 
use of real options. 
Where options theory has not been adopted, the alternative form of 
hypothesis is: 
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H2eii: There is a positive relationship between the option to switch and the 
use of sophisticated capital budgeting techniques. 
4.3.6 Option to Contract/Scale Down 
The option to contract can be exercise when conditions are 
unfavourable. These options can be found in the mining industry, consumer 
goods and commercial real estate (Trigeorgis and Mason, 1987; Pindyck, 
1988) or in upgrading factories or the extension of activities (Botteron, 2001). 
The association between the option to contract and the use of appraisal 
technique in decision-making was hypothesised as: 
H2fj: There is a positive relationship between the option to contract and 
the use of the use of real options. 
If it is found that the Malaysian manufacturing industry does not adopt the real 
options approach, the alternative form of hypothesis is: 
H2fii: There is a positive relationship between the option to contract and 
the use of sophisticated capital budgeting techniques. 
4.3.7 Option to Stop/Shut Down Temporarily 
The option to stop/shut down temporarily can be found in industries 
subject to fluctuations in input or output prices (Botteron, 2001), or operations 
in natural resources (McDonald and Siegel, 1985). The association between 
investment decision-making involving option to stop/shut down temporarily and 
the use of appraisal technique was hypothesised as: 
H2gj: There is a positive relationship between the option to stop or shut 
down temporarily and the use of real options. 
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if the Malaysian manufacturing industry has not adopted options theory, the 
hypotheses become: 
H2gii: There is a positive relationship between the option to stop or shut 
down temporarily and the use of sophisticated capital budgeting 
techniques. 
4.4 FIRM'S CONTINGENT VARIABLES AND CHARACTERISTICS 
The firm's contingent variables may influence the capital budgeting 
practice, including the appraisal techniques used in evaluating investment 
opportunities. Certain firm's internal variables and external variables are 
predicted to have an influence on the likelihood that real options practice is 
adopted. Contingency theory indicates that certain contingent variables affect 
organisational design and can lead to changes in the accounting system 
(Otley, 1980). Furthermore, previous studies have also shown that these 
characteristics do have some influence on the types of appraisal techniques 
used in assisting decision-making (Sundem 1975; Fama, 1977; Pike, 1984; 
Chen, 1995; Haka, 1987). 
Thus, this study examines whether or not the use of the real options 
approach in investment decision-making is specific to certain firms. This is 
done by looking at the likely relationship between the firms' contingent 
variables and the use of real options approach. Do the characteristics of firms 
that consider such options in their decision-making process differ from ones 
that do not? Or where options theory has not been adopted, do firms that use 
sophisticated capital budgeting techniques differ at least in some 
characteristics from the ones that do not use sophisticated techniques in 
evaluating their investments? 
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To assess the above questions, several firm's contingent variables 
were selected based on the literature on capital budgeting and contingency 
theory. The variables considered were: major product or industry type, legal 
status, ownership, firm's size, environment uncertainty and environmental 
diversity, firm's strategy, and its reward schemes. These firm's contingent 
variables were examined for their association with the appraisal techniques 
usage. The general hypothesis for the association between these variables 
and real options usage is: 
H3j: There is a positive relationship between the firm's contingent 
variables and the use of real options. 
If the survey discovers that there is no direct use of real options in 
decision-making, the association between the firm's contingent variables and 
the usage of sophisticated capital budgeting techniques can then examined: 
H3jj: There is a positive relationship between the firm's contingent 
variables and the use of sophisticated capital budgeting techniques. 
Figure 4-3 presents this general hypothesis and its analysis into detailed 
questions for the purpose of questionnaire design. 
4.4.1 Major Product or Industry Type 
Various types of appraisal techniques have been used to assist firms in 
selecting their investments. Firms involved in different activities prefer to use 
appraisal techniques that suit their requirements or depend on the type of 
investments involved. Most firms have been using conventional capital 
budgeting techniques. Nonetheless, recent developments in real options have 
made their way into the investment selection process. The application of real 
options has initially been practiced in the natural resource areas. 
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Nevertheless, studies show that they are now being used in other areas such 
as manufacturing and real estate (Lander and Pinches, 1998). This study 
examines whether the activities of the manufacturing firms have an influence 
on the type of appraisal techniques being used in their decision-making. Thus, 
the hypothesis considered was: 
H3ai: There is a positive relationship between the major product or 
industry type and the use of real options. 
If it was found that real options approach is not being used in the 
manufacturing firms' decision-making process, the association between the 
major product and the use of sophisticated techniques would then be 
examined: 
H3aii: There is a positive relationship between the major product or 
industry type and the use of sophisticated capital budgeting 
techniques. 
4.4.2 Firm Legal Status 
Legal status can be considered as one of the factors that determine the 
usage of appraisal techniques. In relation to the legal status of the firm, major 
investments are mostly carried out by limited companies, compared to either 
sole proprietorships or partnerships. In addition, this type of legal status has 
been shown to be associated with higher growth (Reynolds and Miller, 1988; 
Storey, 1994). Pinches and Lander (1997) point out that founders of the firm 
initially tend to use their judgement when making investment decisions, and 
formal capital investment appraisal is applied when the firms required bank 
financing. Conversely, net present value is mostly employed when managers 
are appointed to run the firms, where they are more conservative in taking 
risky investment and need to have a, more procedural and logical reason to 
explain the rejection of investment. 
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The association between legal status of the firm and the use of 
appraisal techniques can be hypothesised as: 
H3bj: There is a positive relationship between the legal status of the firm 
and the use of real options. 
On the other hand, the association between legal status and sophisticated 
techniques used in evaluating investment opportunities would then be 
examined if it is discovered that the real options approach was not used in the 
decision-making process. The hypothesis would then be: 
H3bjj: There is a positive relationship between 
, 
the legal status of the firm 
and the use of sophisticated capital budgeting techniques. 
4.4.3 Ownership 
Ownership has an influence on the use of appraisal technique in the 
decision-making process. Firms might not be able to exercise these 
techniques due to organisational constrains (Busby and Pitts, 1997), such as 
investment selection imposed by the headquarters or owners. Furthermore, 
foreign-owned firms have a tendency to use more advanced technologies in 
their production compared to Malaysian-owned firms (Sri International, 1994). 
This study seeks to assess whether ownership is associated with the use of 
appraisal techniques in selecting these investments: 
H3cj: There is a positive relationship between ownership of the firm and 
the use of real options. 
and if the Malaysian manufacturing firms do not use real options in their 
investment selection process, the alternative hypothesis would then be: 
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H3cjj: There is a positive relationship between ownership of the firm and 
the use of sophisticated capital budgeting techniques. 
4.4.4 Firm Size 
Studies have shown that firm's size can be related to the sophistication 
of capital budgeting (Christy, 1966; Klammer, 1972; Kim, 1975; and Pike, 
1986). These studies have also pointed out that the firm's size is linked to 
number of different investment selection rules adopted by firms. Therefore, 
larger firms are expected to use more sophisticated investment rules willingly. 
Larger firms also tend to use more sophisticated types of investment selection. 
This is due to the availability of resources, which enables them to keep up to 
date with the latest methods. In addition, larger firms most probably employ 
the sophisticated techniques to evaluate their high-tech investments due to the 
riskiness associated with these investments. Thus, it was hypothesised that 
firm's size has an affect on the likelihood of using real options in investment 
selection: 
H3dj: There is a positive relationship between the size of the firm and the 
use of real options. 
An alternative form of hypothesis is used if the real options approach has not 
been adopted within the manufacturing firms: 
H3djj: There is a positive relationship between the size of the firm and the 
use of sophisticated capital budgeting techniques. 
4.4.5 Environment Uncertainty 
The literature on real options has suggested uncertainty as the 
important element influencing the use of options theory (Dixit and Pindyck, 
1994). Investments taken under uncertainty are expected to have their returns 
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affected by the environment. Findings have shown that the usage of appraisal 
techniques has been influenced by the predictability of the environment. 
Studies concerning sophisticated capital budgeting techniques have revealed 
that these techniques have a positive association with environmental 
uncertainty (Pike, 1984). However, other studies have noted a negative 
association between the usage of sophisticated capital budgeting techniques 
and environmental uncertainty (Schall and Sundem, 1980; Kim and Farragher, 
1981). Haka (1987) noted that the reliability of sophisticated capital budgeting 
techniques tends to reduce as the environmental uncertainty increases. 
Firms operating under uncertain conditions are expected to have more 
real options embedded in their investment opportunities. Thus, the real 
options approach is suitable for assisting managers in selecting potential 
investments especially under uncertain conditions. This is due to the 
managers' ability to change the pace of their investments in future in response 
to changing environmental situations (Kulatilaka and Marcus, 1992; Smit, 
1997; Panayi and Trigeorgis, 1998; Amram and Kulatilaka, 1999a and 1999b; 
Benaroch and Kauffman, 2000; Boer, 2000; Lucius, 2001). 
The real options literature has pointed out that the higher the 
uncertainty surrounding the investments, the more valuable the options are 
(Trigeorgis and Kasanen, 1991; Latimore, 2000). Therefore, it can be 
expected that the selection of investments in an uncertain environment should 
be based on options theory. Nevertheless, this has yet to be proven. This 
study investigates whether there is an association between environmental 
uncertainty and real options: 
H3ej: There is a positive relationship between perceived environment 
uncertainty and the use of real options. 
Where option theory has not been adopted by the Malaysian manufacturing 
industry, the hypothesis becomes: 
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H3e, j: There is a positive relationship between perceived environment 
uncertainty and the use of sophisticated capital budgeting 
techniques. 
4.4.6 Environmental Diversity 
Another factor influencing the use of appraisal techniques is the 
diversity of the environment surrounding the firms. This environment variable 
refers to the variety or range of production activities. In her study, Haka 
(1987) found that as the diversity of the environment increases, the 
dependability of sophisticated techniques also decreases. In this study, the 
association between environmental diversity and the use of real options is 
determined: 
HYj: There is a positive relationship between perceived environmental 
diversity and the use of real options. 
If the real options theory has not been applied, an alternative form of 
hypothesis is then used: 
H3fjj: There is a positive relationship between perceived environmental 
diversity and the use of sophisticated capital budgeting techniques. 
4.4.7 Firm's Strategy 
The firm's strategy has an influence on the selection of investments. 
Company strategy can be divided into three types: defenders, prospectors and 
analysers (Miles and Snow, 1978; Hambrick, 1983). Each of these has 
various ways of positioning themselves in relation to the surrounding 
environment. Prospectors are firms that experience a dynamic environment 
where they aggressively look for new products and market opportunities. 
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They are the innovators and are geared towards taking high risks with higher 
expected returns. Defenders' strategies are positioned towards the other 
extreme. They function in stable environments and mainly concentrate on a 
single product or a narrow market. Defenders usually take investments with a 
lower level of risk. Analysers show characteristics of the strategies of both 
prospectors and defenders because they search for new products and market 
opportunities whilst retaining their traditional products and customers. 
In evaluating the investment opportunities, discounted cash flow (DCF) 
techniques are considered to be unsuitable for prospectors because of the 
lack of stability surrounding their investments (Fama, 1977; Harpaz and 
Thomadakis, 1982. As prospectors are innovators, and they are more prone 
in taking risky investments, the real options approach is more suitable (Amran 
and Kulatilaka, 1999a and 1999b). Thus, it is expected that the usage of real 
options is higher for prospectors compared to defenders: 
H3gj: There is a positive relationship between the firm's strategy and the 
use of real options. 
On the other hand, the association between the firm's strategy and 
sophisticated techniques would then be examined if it is found that real options 
theory was not applied in the investment decision-making process. The 
hypothesis would then be: 
H3gjj: There is a positive relationship between the firm's strategy and the 
use of sophisticated capital budgeting techniques. 
4.4.8 Rewards 
Compensation based on managers' performances has an impact on the 
type of investment taken by the firms and their choice of appraisal techniques. 
Findings have shown that high growth firms with high investment emphasised 
93 
Research Question and Hypothesis 
long-term profitability performance (Lambert and Larcker, 1987; Healy and 
Palepu, 1993). On the other hand, managers probably prefer to have short- 
term profitability measures if they are to be compensated on a short-term 
basis (Bower, 1970; Pike, 1985). King (1975), Larcker (1983) and Moses 
(1987) point out that the types of incentive compensation scheme affect the 
managers' investment decision-making. Rappaport (1978) recommends that a 
compensation plan for managers should be based on their performance in 
order to encourage them to act according to the shareholders' interest. 
The real options literature suggests that employing real options in 
investment decision-making could improve long-term performance of firms. 
However, this approach may not be desirable from a specific manager's point 
of view if managers are compensated on a short-term basis only. Thus, it is 
hypothesised that the types of appraisal technique is associated with reward 
or compensation schemes: 
H3hj: There is a positive relationship between the reward structure and 
the use of real options. 
Again, if the Malaysian manufacturing firms do not apply the real options 
theory, the alternative hypothesis is: 
H3hjj: There is a positive relationship between the reward structure and 
the use of sophisticated capital budgeting. 
4.5 TECHNOLOGY ACCEPTANCE MODELLING (TAM) VARIABLES 
AND PREFERENCES ON APPRAISAL TECHNIQUES 
The rationale behind the preference for particular appraisal techniques 
can be linked to the technology acceptance model (TAM). Technology 
acceptance modelling indicates that a system or application is influenced by its 
perceived usefulness and ease of use. 
' 
Thus, this study examines whether or 
not the use of real options theory in decision-making has a relationship with 
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the technology acceptance modelling variables. Where options theory is not 
adopted, are firms that use sophisticated capital budgeting techniques 
influenced by these variables? 
Several technology acceptance modelling variables were selected 
based on the literature on real options and technology acceptance modelling. 
The variables considered were: usefulness, ease of use, compatibility, 
attitude, satisfaction, and image. The facilities or tools provided by the 
management and the managers' experience are also looked at to determine 
their influence on the use of real options. The general hypothesis for the 
association between these variables and real option usages is (see Figure 
4-3): 
H4j: There is a positive relationship between technology acceptance 
modelling (TAM) variables and the use of real options. 
If the survey discovers that there is no direct use of real options in 
decision- maki n g, the association between the technology acceptance 
modelling variables and the usage of sophisticated capital budgeting 
techniques can then be examined: 
H4jj: There is a positive relationship between TAM variables and the use 
of sophisticated capital budgeting. 
4.5.1 Usefulness and Ease of Use 
Managers' perceptions concerning the characteristics of the appraisal 
techniques involve their usefulness and ease of use. Their perceptions about 
the techniques affect their attitude towards their use in decision-making. 
Kemna (1993) points out that the use of real options may be limited if their 
advantages are not being made known. 
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By adopting the real options approach, firms have greater control over 
their decision-making. It gives them more flexibility to adjust their investments 
to changing environment conditions (Benaroch and Kauffman, 2000) in a way 
that the traditional appraisal could not provide (Busby and Pitts, 1997; Amram 
and Kulatilaka, 1999b; Boer, 2000). Under the real options approach, an 
investment opportunity is considered as a discretion right, where its option 
value could be assessed over time and the decision to exercise the option 
depends upon when it is considered to be an advantage to the firm (Herath 
and Park, 2001). 
Real options theory enhances effectiveness in investment evaluation as 
it takes into consideration the impact of expanding or curtailing the time in 
implementing changes (Scarso, 1996; Nembhard et. al, 2000). The timing of 
the investment is managed in order to reduce risk. In addition, using real 
options helps to quantify the operating flexibility and the investment's strategic 
value (Trigeorgis and Kasanen, 1991; Trigeorgis, 1993; Kemna, 1993; Cheung 
and Mason, 1993). The real options analysis is seen as an adjusted version 
of decision trees in evaluating the strategic options (Trigeorgis and Mason, 
1987). it also assists managers to identify the important variables that affect 
the investment decision (Taudes, 1998). 
The use of real options analysis in decision-making is influenced by its 
ease of use. Its adoption is widely accepted when managers have no 
difficulties in using it. However, the literature has noted that real options 
theory is hard to understand or highly complex (eg. Cheung and Mason, 1993; 
Myers, 1996; Busby and Pitts, 1997; Lander and Pinches, 1998), and 
becomes more complicated when options become more complex (eg. Kemna, 
1993; Scarso, 1996). The use of real options is also influenced by 
mathematical skill (Lefley, 1996a; Lander and Pinches, 1998; Lucius, 2001), 
and the ease of determination of the variables and parameters required to 
compute the options value (Cheung and Mason, 1993; Lander and Pinches, 
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1998). Thus, this study hypothesised that these two beliefs have impacts on 
the use of real options: 
H4aj: There is a positive relationship between usefulness and the use of 
real options. 
and: 
H4bj: There is a positive relationship between ease of use and the use of 
real options. 
Alternative hypotheses are applied if it is found that real options theory 
is not being adopted by the Malaysian manufacturing industry: 
H4ajj: There is a positive relationship between usefulness and the use of 
sophisticated capital budgeting techniques. 
and: 
H4bij: There is a positive relationship between ease of use and the use of 
sophisticated capital budgeting techniques. 
4.5.2 Compatibility 
Compatibility of the appraisal techniques plays a role in determining 
their usage. Compatibility is the degree to which these techniques are 
"perceived as being consistent with the existing values, needs and past 
experiences of potential adopters" (Al-Gahtani and King, 1999; p. 280). 
Cheung and Mason (1993) note that real options could be used to analyse 
high-risk investments that are not properly justified if traditional techniques 
alone are used. The uncertainty of the investment is compensated by having 
the cash flows risk adjusted by discounting them at a risk-free rate (Latimore, 
2000). Thus, real options analysis is suitable when hedging is not feasible 
(Herath and Park, 2001). 
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Kemna (1993) suggests that real options theory is compatible to 
evaluate a series of related investments or different investments alternatives, 
which are risky but have options embedded in them. Among the options that 
are able to be considered are: option to wait when evaluating investment in 
information technology (Benaroch and Kauffman, 2000), option to grow in 
initial or f irst-gene ration high technology investment (Trigeorgis, 1993; Panayi 
and Trigeorgis, 1998; Amran and Kulatilaka, 1999b), and option to switch 
inflexible technology investment (Kulatilaka, 1993). Based on the compatibility 
of real options in evaluating investment, the relationship between them is 
examined: 
H4cj: There is a positive relationship between compatibility and the use of 
real options. 
If the manufacturing industry has not adopted options theory in its investment 
decision process, the alternative hypothesis is: 
H4cjj: There is a positive relationship between compatibility and the use of 
sophisticated capital budgeting techniques. 
4.5.3 Attitude 
It is expected that attitudes will influence appraisal technique usage. 
AI-Gahtani and King (1999) cite Fishbein and Ajzen (1975) to the effect that an 
individual's attitude towards an object is vital in influencing his succeeding 
behaviour towards it. Thus, the use of real options depends upon whether 
managers trust the valuation method (Myers, 1996). Manager's attitude 
towards the real options is also determined by its practicability and benefits 
gained from using it. In this study, the attitude of managers determines 
whether it affects the use of real option: 
1-14di: There is a positive relationship between attitude and the use of real 
options. 
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An alternative hypothesis is used if it is discovered that real options theory is 
not being implemented: 
H4dii: There is a positive relationship between attitude and the use of 
sophisticated capital budgeting techniques. 
4.5.4 Satisfaction 
User satisfaction is conceptualised as the affective reaction of 
individuals towards the use of appraisal techniques. Satisfaction gained from 
using real options is affected by its ability to value options correctly based on 
relevant information (Cheung and Mason, 1993; Phelan, 1996). Sufficient 
information is also needed in order to value the options accurately (Smit, 
1997). In this study, the relationship between satisfaction and the use of real 
options is hypothesised as: 
H4ej: There is a positive relationship between satisfaction and the use of 
real options. 
An alternative hypothesis if real options theory is not adopted by the 
manufacturing industry is: 
H4ejj: There is a positive relationship between satisfaction and the use of 
sophisticated capital budgeting techniques. 
4.5.5 Perceived Image 
Image refers to the degree to which the use of an object or a system is 
perceived to enhance an individual's image or status in his social system. 
Moore and Benbasat (1991) employed image to determine the perceptions 
towards adoption. In this study, image was hypothesised to have an impact 
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on the use of real options theory. Cooper and Petry (1994) and Hirshleifer 
(1993) have noted that managers may adopt forms of capital budgeting that 
maximize the management reputation. Thus, it is expected that image has an 
influence on the use of real options and is hypothesised as: 
HO: There is a positive relationship between perceived image and the 
use of real options. 
If it is found that real options theory is not adopted by the manufacturing 
industry, the hypothesis then becomes: 
H4fjj: There is a positive relationship between perceived image and the 
use of sophisticated capital budgeting techniques. 
4.5.6 Facilities and Tools Provided 
Various types of appraisal techniques are used to assist the evaluation 
of investment opportunities. In order for them to be utilised in practice, support 
from management is needed. This support can be in the form of facilities and 
tools provided in assessing the potential of i nvestments. Courses and training 
on various appraisal techniques, and computer hardware and software for 
capital budgeting processes are made available to the managers in performing 
their analysis as this will give the managers a better chance of understanding 
and using the techniques. Computer facilities or software made available to 
managers will help them to use more sophisticated appraisal techniques 
especially the real options approach. 
Implementing real options in decision-making is recommended for firms 
experiencing uncertainty. Firms will have the opportunity to reassess their 
decisions as new information is gathered. However, it has been found that the 
real options approach is complex to understand and use (Cheung and Mason, 
1993; Lefley, 1996a; Busby and Pittsý, 1997; Lander and Pinches, 1998). In 
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addition, managers also have little understanding of or experience with any of 
the real options modelling techniques (Lander and Pinches, 1998), or lack the 
necessary training to adopt these techniques (Howell and Jagle, 1998). 
Unless courses or training and computer software are made available, the 
probability of exercising real options in the investment decision-making is low. 
Thus, it is hypothesised that the use of real options is positively related to the 
support given by the facilities and tools: 
H4gj: There is a positive relationship between facilities or tools provided 
by management and the use of real options. 
If it is discovered that no Malaysian firms use real options approach in 
the decision-making process, the association between facilities or tools 
provided by the management is hypothesised as: 
H4gy: There is a positive relationship between facilities or tools provided 
by management and the use of sophisticated capital budgeting 
techniques. 
4.5.7 Experience 
Ajzen (1987 in AI-Gahtani and King, 1999) has noted that experience 
changes future intentions. The experience obtained after a number of years in 
employing the appraisal techniques has potential implications for usage. As 
noted by Lucuis (2001), skill is important in order to use real options theory 
with ease. Skill takes time to develop and thus involves experience. Thus, 
this variable is recommended as one of the technology acceptance modelling 
variables. A hypothesis related to the association between the manager's 
level of experience and the use of appraisal techniques is therefore: 
H4hj: There is a positive relationship between experience and the use of 
real options. 
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If it is found that real options theory is not implemented in the manufacturing 
industry, the alternative hypothesis is: 
H4hy: There is a positive relationship between experience and the use of 
sophisticated capital budgeting techniques. 
4.6 PERFORMANCE AND USAGE OF APPRAISAL TECHNIQUES 
Even though performance of the firms is not one of the contingent 
variables, it is expected to have an influence on the capital budgeting practice 
(Pike, 1986). Firms are said to concentrate more on their capital budgeting 
process when their performance is quite low (Samuelson, 1980 in Pike, 1986). 
However, Haka et. aL (1985) argued that performance of firms improves as 
more sophisticated techniques are used in their decision-making. In addition, 
Haka (1987) points out that firms' relative performance while utilising 
discounted cash flows techniques could be improved by manipulating their 
firms' specific characteristics. Samuelson (1980 in Pike, 1986) mentions that 
firms would probably emphasise its capital budgeting processes more when 
experiencing an unfavourable financial situation. Firms' stock price would 
probably increase as a result of investing in new projects, which are evaluated 
by the discounted cash flows techniques (Hamada, 1969). The effectiveness 
of employing the sophisticated capital budgeting techniques could be 
measured by comparing the returns of a firm using discounted cash flows 
techniques with a firm not using these techniques, as has been successfully 
utilized in some studies (Dukes et aL, 1980 and Biddle, 1980 in Haka, 1987). 
In this study, performance of the firms is thus examined to determine whether 
it influences the appraisal techniques usage. No hypothesis is developed 
because it is unclear from the literature whether good performance is the 
consequence of using sophisticated appraisal techniques or whether firms with 
good performance are the ones which successfully match appraisal 
techniques to their contingent variables. 
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4.7 SUMMARY 
This study investigates the capital budgeting practises in the Malaysian 
context to find empirical support for the determinants of appraisal techniques 
used in decision- making. In addition, findings from this study could be helpful 
in understanding the preference for one appraisal method over others in 
evaluating investments. This study investigates what managers or decision- 
makers do when confronted with decision-making in selecting investments, 
particularly in advanced manufacturing technology investments. In addition, 
appraisal techniques used when evaluating option situations are also 
determined. 
Two research questions were defined in this study. The first question is 
concerned with what managers do when faced with advanced manufacturing 
technology investments and options situations. Hypotheses were developed 
relating to the association between the use of appraisal techniques and 
advanced manufacturing technology investment and investment decision- 
making with specific option situations. 
The second research question considers whether firms using certain 
appraisal technique differ in terms of contingent variables and technology 
acceptance modelling variables compared to firms that do not used that 
particular technique. Hypotheses concerning the association between the 
firm's contingent variables and the usage of appraisal techniques in decision- 
making have thus been developed. The preference for particular appraisal 
techniques was then hypothesised based on technology acceptance modelling 
variables. The next chapter explains the choice of research method to test the 
hypotheses and describes the development of the questionnaire. 
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RESEARCH METHODS AND QUESTIONNAIRE DESIGN 
5.0 INTRODUCTION 
This chapter outlines the considerations that led up to the choice of 
research methods, and details how the study was carried out. Three different 
methods of data collection were initially considered for this study; consisting of: 
case study, interview and questionnaire. Each method of data collections has 
its strengths and weaknesses. Since the literature review and theoretical 
framework, as reviewed in the three chapters, suggest hypotheses for testing, 
the questionnaire was selected as the main source of data, along with 
interviews to inform the findings from the questionnaire. The questionnaire is 
presented in Appendix 5-1, the interviews are presented in Appendix 5-2, and 
this chapter explains the choice of research methods and presents the 
questionnaire design. 
5.1 RESEARCH METHODS 
There are two broad methods of conducting research: quantitative and 
qualitative. Quantitative methods, also associated with the positivist paradigm, 
are noted for their ability to produce generalisable findings, and may be 
considered relevant to policy decisions (Easterby-Smith eL aL, 1991). 
However, this method is less effective in understanding the processes or the 
significance that individuals attribute to their actions, and it may be hard for 
policy-makers to infer what changes and actions should take place in the 
future since this method focuses on the present or the recent past. Easterby- 
Smith et. aL (1991) note that qualitative methods, which also can be 
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associated with the phenomenological paradigm, have the ability to observe 
change processes over time, to explore individual's meanings, to attend to 
new issues or ideas as they emerge, and to contribute to the evolution of new 
theories. Qualitative methods have been used to discover or generate 
theories: as contrasted with quantitative methods, where theories are then 
confirmed or verified (Reichardt and Cook, 1979). Conversely, data collection 
involves time and resources, the analysis and interpretation of data may be 
difficult, and can be difficult to control the pace, and progress of qualitative 
research. Denscombe (1998) notes that qualitative analysis incorporates a 
'richness and detail to the data' as it focuses on an in-depth inquiry into the 
area or situation within small-scale research. Silverman (2000; p. 8) asserts, 
"qualitative researches exemplify a common belief that they can provide a 
'deeper' understanding of social phenomena than would be attained from 
purely quantitative data. " In contrast, quantitative analysis involves 
interpretation and findings that are based on measured quantities rather than 
impressions. Statistical tests of significance involved in the analysis provide 
creditability in relation to the interpretation of, and confidence in, its findings. 
5.1.1 Case Study 
Initially, a case study was considered as an option of the data collection 
for this research because it permits an in-depth study of the research 
questions. It focuses on one or a few instances and allows the researcher to 
understand the relationship or processes involved. Thus, the analysis of a 
case study is seen to be holistic, rather than concerned with many 'isolated 
factors'; and it explains why certain outcomes happen rather than just finding 
out what these outcomes are. It also encourages the use of a variety of 
research methods in order to capture the complex reality under scrutiny 
(Denscombe, 1998). This will give multiple sources of data and facilitates the 
validation of data through triangulation. The case study approach can also be 
used in theory-building and theory-testing (Scapens, 1990; Yin, 2003). 
However, the theory must be developed firstly, regardless of the purpose for 
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the case study (Yin, 2003). Yin suggests that a single case study can be 
conducted when the case represents a critical test of an existing theory, while 
multiple case studies are used in order to understand theoretical replications. 
The case study is a good research strategy and is appropriate for the 
exploratory type of research (Scapens, 1990; Yin, 2003). Numerous studies of 
real options have been done on a specific firm or leading firm. For instance, 
Benaroch and Kauffman (2000) present the value of employing real option 
analysis in the context of a case study on the application of point-of-sale 
(POS) debit services by the Yankee 24 share electronic banking network of 
New England. They employed the Black-Scholes pricing model and found that 
it is a suitable and powerful complementary tool to evaluate the information 
technology type of investments. Herath and Park (1999) applied an options- 
based valuation approach to evaluate Gillette's new project, and demonstrated 
that the options approach is more appropriate to R&D projects compared with 
traditional discounted cash flows techniques. Panayi and Trigeorgis (1998) 
illustrate the application of growth options in an info rmati o n-tech nol ogy 
infrastructure investment decision by the state telecommunication authority of 
Cyprus, and the bank's operation expansion decision by the Bank of Cyprus in 
the USA. They note that these options are important and could enhance the 
strategic value to the firms by being the first-stage link necessary in making 
follow-on investment in the future. Kemna (1993) describes how Shell has 
applied the option pricing model in its capital budgeting decisions for potential 
investment opportunities, consisting of options to defer, grow and abandon. 
Kemna suggests that the options model helps to structure the investment 
opportunities by listing the different investment alternatives, and deals with 
investment project's flexibilities more easily than the traditional techniques. 
Borissiouk and Peli (2002) investigate the use of the real options approach in 
evaluating a biotechnology R&D project by the Serono International. They 
conclude that the real options approach is useful in valuing the biotechnology 
project, which is associated with technological and economic uncertainties. 
106 
Research Methods and Questionnaire Design 
Thus, the researcher initially decided to do a case study of a 
manufacturing firm involved in high technology, or one that considers options 
in its investment decision-making. In particular, an opportunity was sought to 
attend and to observe procedures and discussions involved in decision- 
makin. g. However, these investment meetings are often limited to a few 
occurrences in a year, and it is also extremely hard to gain admittance to such 
meetings, or even to the firm itself. This is particularly true when the firm 
involved is situated in Malaysia and it would be costly for the researcher to 
travel to each meeting. Ethical problems, such as confidentiality, have an 
influence on the accessibility to documents, people and settings. The 
researcher might have a problem in gaining access to a firm if its managers 
fear that the research might be harmful to the firm's interests (Easterby-Smith 
et. aL, 1991). 
In addition, case study research is limited by cost to a small number of 
in-depth studies. This limits the general isabi lity of its findings since the results 
of the study are only valid in the case of that particular respondent or firm 
(Malim and Birch, 1997). A case study is also perceived as producing 'soft 
data' that focuses on processes (qualitative data and interpretative methods) 
rather than measurable end-products (quantitative data and statistical 
procedures) (Denscombe, 1998). In addition, analysis of the findings is 
somewhat subjective since interpretation may be based on the researcher or 
the research team, although systematic approaches to analysis using software 
are emerging. The researcher is responsible for deciding what is included or 
excluded in his or her descriptions, and this may introduce bias, especially in 
relation to description that does not support his or her theory (Malim and Birch, 
1997). The case study method was not pursued after taking into account the 
above factors. 
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5.1.2 Interviews 
There are different types of interview that can be implemented, 
including unstructured interviews, semi-structured interviews, structured 
interviews and one-to-one or focus groups. The unstructured interview will 
give in-depth information and theory will develop from the data. The semi- 
structured interview is a combination of the unstructured and the structured 
types, and usually the interviewer (researcher) has specific issues to be 
probed but pursues flexibility in the wording and in the sequence of questions 
presented (Robson, 1993). Thus, the researcher has the freedom to include 
or exclude any questions that seem to be appropriate for that particular 
interview. A structured interview is like a survey but conducted as an interview 
and usually has short answers. Focus group interviewing will provide an 
insight into the ideas contained within a group of individuals, compared to the 
ideas provided by a single individual. 
Interviews provide the researcher with the flexibility and opportunity to 
discuss and to explain the questions with the respondent during the 
interviewing process. This will enhance the quality and depth of the 
information accessed from the respondent's perception and insight 
(Denscombe, 1998). The researcher will also have control over which 
questions are answered and can check on incomplete answers. The data 
gathered is reliable, as checking can be done for accuracy and relevance 
during the interviewing process. Higher response rates can be achieved given 
that interviews are generally prearranged and scheduled for a convenient time 
and location (Denscombe, 1998). 
The main limitation of interviews compared to postal questionnaires or 
field surveys is that conducting a small number of interviews could limit the 
ability to generalise the findings. Denscombe (1998) points out that interviews 
are time consuming since the collected data has to be transcribed and coded. 
In terms of data analysis, the semi-structured and unstructured interview 
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methods tend to produce non-standard responses as data are not pre-coded 
and are relatively open ended. The reliability of the data is also questioned, to 
a certain extent, as the data collected are unique owing to the specific context 
and the specific individuals involved. The costs of time involved can be 
relatively high if the respondents are geographically widespread. In addition, 
the length of the interview can influence the data gathered. An interview done 
in less than half an hour might not contain sufficient information. However, it 
might reduce the willingness of interviewees to participate if the interview takes 
longer than an hour, especially for managers who are busy. This might lead to 
biases in the sample when the amount of interviews conducted is small 
(Robson, 1993). 
After noting down the strengths and weaknesses of conducting an 
interview, the researcher decided only to use the semi-structured interview to 
supplement data gathered from the questionnaire method. Interviewing was 
carried out in order to explore initial findings of this study, as interviews may 
also be used to assess the level of support for the empirical findings from the 
questionnaire. It can also be used in cases where it is necessary to validate 
particular measures or to clarify and illustrate the meanings of the findings, 
although this approach was not applied in the current research due to time 
constraints. 
5.1.3 Questionnaire 
There are various methods of collecting questionnaire data, including: 
computer-administrated questionnaire, telephone interview questionnaire, 
personal interview questionnaire (face-to-face) and postal questionnaire. Each 
approach has strengths and weaknesses. 
The computer-administered questionnaire is restricted to users of the 
network and it involves complex design and programming. Sekaran (2003) 
suggests that respondents use this method if they have access to the 
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computer and know how to use it, and are comfortable with this method. 
Churchill (2002) points that respondents have the advantage of completing the 
survey at their own pace, causing better responses as there is less urgency in 
giving responses. Ilieva et A (2002) point out that on-line questionnaires 
have several major advantages, such as: 
(i) minimal financial resource implications, compared to self- 
administered postal questionnaires, 
short response time as the questionnaire is delivered promptly 
regardless of the respondents' geographical locations, and 
data are directly loaded in the data analysis software thus saving 
time and resources involved in the data entry process. 
However, the probability of excluding potential respondents is high since not 
all respondents have electronic address. In addition, anonymity of the 
respondents is not assured as responses can be traced to the sender 
(Churchill, 2002). 
The telephone interview questionnaire is limited to brief, simple and 
focused questions. It is a low-cost method and information can be obtained 
quickly. It is appropriate if the majority of the respondents can be assessed 
through this method. Dillman (1978) points out that telephone surveys have 
some shortcomings: 
(i) the respondents might prefer not to be listed, 
(ii) the directory might be out of date, 
(iii) the desired respondents might not own a telephone, 
(iv) someone other than the desired respondent might be listed, 
(v) the list may consist of duplicated of individuals, and 
(vi) the list may not be assessable. 
In Malaysia, most of the respondents are known to be very cautious in 
giving information through this method. Based on the researcher's previous 
experience in conducting telephone interviews in Malaysia, persuasion has to 
be employed, and confidentially has to be assured before getting co-operation. 
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In fact, a number of the interviews conducted were terminated when the 
respondents hung up the telephone without any explanations. The researcher 
might also be faced with problems when utilising telephone interviews as the 
respondents consist of managers or decision-makers that are hard to get hold 
of due to their busy schedules. Sekaran (2003) points out that the telephone 
interview also does not allow the researcher to observe the non-verbal 
responses of the respondents. 
The personal interview questionnaire gives the highest response rate 
among the available types of questionnaires and more in-depth information 
can be secured. Neuman (1997) pointed out that in-depth interviewing permits 
the longest questionnaires, where more subjects can be probed and issues 
can be pursued. However, personal interviews have greater bias compared to 
postal questionnaires and telephone interviews since the appearance, tone of 
voice and wording of questions might affect the respondents. Interviews can 
be expensive in terms of interviewing time and travelling cost. Since the 
survey is to be carried out in three selected states in Malaysia, and the 
researcher only had two months to conduct the survey, this method was not 
employed. 
The postal questionnaire allows the collection of a large sample with 
wide coverage and at a relatively low cost compared to the other methods. 
Robson (1993) suggests the rule of thumb that the questionnaire is 
recommended as one of the methods that could be used to discover what 
individuals or organisations practise privately, and also to know their 
perceptions and beliefs about certain issues. Among the strengths of the 
postal questionnaire are (Oppenheim, 1992): 
(i) low cost in collecting data 
It generates a considerable amount of research data for a 
relative low cost in term of materials, money and time. 
ill 
Research Methods and Questionnaire Design 
wide coverage of geographical areas 
It has the ability to get hold of respondents who are widely 
dispersed. 
(iii) low cost in processing data 
The researcher can conduct a speedy analysis of data as it 
contains pre-coded answers. 
(iv) avoid bias on the interviewer side 
It eliminates the effect of personal interaction between 
interviewer and interviewee. 
On the other hand, Oppenheim (1992) points out some of the 
weaknesses that postal questionnaires possess such as: 
(i) the danger of a low response rate that may result in non-response 
bias, 
(ii) the difficulty of avioding misunderstandings, or the need to ask 
further questions or to give explanations to subjects, 
(iii) the inability to control the order in which questions are answered, or 
to check incomplete responses or incomplete questionnaires, or to 
know if the subject is passing on the questionnaire to others to 
complete, 
(iv) the inability to incorporate ratings or assessments based on 
observations, and 
(V) unsuitability for respondents with language difficulties or poor 
literacy. 
Other limitations are that its pre-coded questions can bias the findings 
toward the researcher's, rather than the respondent's, way of seeing things, 
and the researcher has little opportunity to check the truthfulness of the 
answers given by the respondents. Malim and Birch (1997) suggest that 
respondents might not respond truthfully where responses are made 
anonymously, as respondents have the tendency to answer in a way that 
shows them in the best light. The respondents might also be simply not 
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interested in thinking carefully when answering the questions. However, the 
strength of postal questionnaires is that a wide area can be covered for the 
survey. 
5.1.4 Selection of Research Methods 
Based on the advantages and disadvantages of each method, as 
discussed previously, along with considerations about the possible constraints 
that the researcher might be faced with in conducting the research in Malaysia, 
the postal questionnaire was selected as the main instrument for gathering 
data. A number of researchers have carried out their studies on real options 
by employing the questionnaire method (ie. Howell and Jagle, 1998; Busby 
and Pitts, 1997). Malaysia has recently begun to invest in high technology 
investments, as encouraged by the Malaysian government. Thus, decision- 
making involving this type of investment is still new to firms. In addition, real 
options theory is also newly developed and its application in decision-making 
process is still limited. Therefore, the researcher decided to use the postal 
questionnaire to explore the appraisal techniques used by the manufacturing 
firms in Malaysia, especially to distinguish firms that considered real options in 
their decision-making. 
In addition, interviews were also conducted in a number of 
manufacturing firms to support the data collected from the questionnaire 
method. These interviews provided more detailed insight into relevant issues 
and problems of appraisal techniques usage. The qualitative understanding 
was necessary for interpretation, as numbers obtained from the survey did not 
have any significance if the researcher could not make any sense out of it 
(Reichardt and Cook, 1979). Blaxter et. aL (1996; p. 77) remarked that "telling 
anecdote may be much more revealing and influential than almost any amount 
of figures". In addition, using more than one method to gather data gives more 
validity and reliability than using a single method. As pointed out by Reichardt 
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and Cook (1979), there is no reason for researchers to be confined to any 
specific method when there is an advantage in using more than one approach. 
Interviews were conducted in some manufacturing firms to probe in- 
depth their decisions to use particular techniques. A semi-structure type of 
interview was selected due to the fact that managers are very busy people. 
They are usually reluctant to participate in the survey unless there are some 
benefits (commercial or personal) to them (Easterby-Smith et. aL, 1991). 
Thus, short and semi-structure interviews were seen to be much more feasible 
than unstructured discussions as managers are more particular about the cost 
of time involved in the interviews. The selection of this method was also 
influenced by the researcher's past experience in dealing with Malaysian 
managers. It was quite hard to get the managers to participate, and they 
usually agreed only if the time involved was quite short. 
Besides considering the merits and shortcomings of these research 
methods, the researcher also had to consider the time and cost involved in 
conducting this research. These considerations influenced the number of 
questionnaires sent and interviews carried out. External constraints present 
one aspect that should be considered when selecting the research methods to 
be implemented. lanni and Orr (1979) noted that these constraints could be 
in the form of the time and money available for the research. For this study, 
the researcher had to limit the number of questionnaires to an appropriate 
number since personal funds were used to conduct the survey. The number of 
interviews conducted was also determined by the time frame available, which 
was initially limited to three weeks in Malaysia. 
5.2 QUESTIONNAIRE DESIGN AND ADMINISTRATION 
Questionnaire design and administration are vitally important and must 
minimise the problems associated with postal questionnaires. Problems such 
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as the order in which the questions are to be answered can be managed by 
constructing each question to be independent from other questions; either in 
the same section or in other sections. Caution was exercised when wording 
the questions so as to eliminate ambiguity and to ensure that respondents 
understood perfectly what they were asked (Bell, 1993). Some of the issues 
that the researcher had to be aware of were: (a) questions should not require 
information that the respondents did not possess, (b) double meaning, (c) 
questions that might lead respondents to answer in a particular way, and (d) 
offensive or sensitive types of questions. 
Completion of the questionnaires by uninformed respondents can be 
overcome by personally addressing the questionnaires to the appropriate 
respondents. For this research, the questionnaires were sent to managers 
who are in the highest financial positions in their organisations. A covering 
letter asked the addressee to complete the questionnaire, or where this was 
not possible, to pass it on for completion to an appropriate person in the 
organisation. The respondents ultimately comprised either the general 
manager or finance manager who was involved in the capital investment 
decision-making process. 
The approach taken here was for the managers to make judgements 
about the variables by using a rating scale such as a comparative rating scales 
or a Likert scale. In addition, reasons for using a particular appraisal 
technique or method were identified through these scales. The comparative 
rating scales make explicit reference to comparisons by providing some norm 
or objective for comparison purposes, while Likert scale indicates the amount 
of agreement or disagreement with a variety of statements (Davis and 
Cosenza, 1985). 
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5.3 CONTENTS OF THE QUESTIONNAIRE 
The literatures on capital budgeting, contingency theory, technology 
acceptance modelling and real options theory were reviewed before 
constructing the questionnaire. Thus, the questionnaire was designed to 
cover the contingent variables that might influence the use of appraisal 
techniques. It also identified reasons why an appraisal technique might be 
selected as the best one to be used in evaluating investments. The usage of 
real options in decision-making and its limitations were also considered in 
order to understand its level of utilisation. 
5.3.1 Firm's Contingent Variables 
The contingent variables of a firm were assumed to influence the 
appraisal techniques used in investment decision-making. The contingent 
variables that were considered in this study consist of: firm's major product, 
legal status and ownership, firm's size, profitability, environmental situation, 
company strategy, facilities and/or tools provided, and rewards scheme. 
These variables were used to determine whether firms that employ certain 
appraisal techniques differ at least in some of their characteristics from those 
firms that do not use them. 
5.3.1.1 Major Product or Industry 
One question was set up to determine the type of industry that a firm 
falls into by looking at its major product. There were nineteen categories 
employed for this purpose based upon the classification adopted by the 
Federation of Malaysian Manufacturers (FMM) consisting of: (i) food products 
and beverages, (ii) tobacco products, (iii) rubber and plastic products, (iv) non- 
metallic mineral products, (v) wood and wood products, including furniture, (vi) 
electric and electronics, (vii) medical, precision and optical instruments, (viii) 
paper and paper products, (ix) publishing, printing and reproduction of 
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recorded media, (x) chemical and chemical products, including petroleum, (xi) 
textiles and clothing, (xii) leather and leather products, (xiii) basic metals, (xiv) 
fabricated metal products, (xv) machinery and equipment, (xvi) motor vehicles, 
trailers, and semi-trailers, (xvii) other transport equipment, (xviii) recycling, and 
(xix) others. 
5.3.1.2 Legal Status and Ownership 
One question was designed to identify the legal status of the firm and a 
second question addressed its ownership. The first question was used to 
identify whether a firm was a proprietorship, partnership or limited company or 
registered under another type of legal status. Ownership of a manufacturing 
firm could either be Malaysian, foreign owned or a mixture of both. Thus, nine 
categories were established to distinguish legal status and ownership, 
comprising: (i) Malaysian privately owned, (ii) Malaysian state owned, (iii) 
foreign owned, (iv) subsidiary with Malaysian as its parent, (v) subsidiary but 
foreign owned, (vi) joint venture with local firm, (vii) joint venture with one of 
the Malaysian state, (viii) joint venture with foreign firm, (ix) other type of 
ownership, such as cooperative. 
5.3.1.3 Size 
In determining the size of the firm, the number of workers in the firm 
and its annual sales were used. The determination of categorisation as a 
small or medium sized firm or enterprise depends upon the purpose of 
categorisation; such as for taxation, legislation (Bridge et. aL, 2003), and can 
differ as between countries (Teng and Boon, 1995). As noted by A. Wahab 
(1996), there is no legal or formal definition of small and medium sized 
enterprises (SME) in Malaysia, especially when a range of definitions is used 
by various government agencies for different purposes. Based on the 
Federation of Malaysian Manufacturers (2001), a small-sized company is 
defined as one that has 50 workers or less, while a medium-sized company 
117 
Research Methods and Questionnaire Design 
has workers from 51 to 150. On the other hand, a medium-sized company 
could also be defined as having a maximum of 250 workers (Bridge et. aL, 
2003). The researcher therefore decided to adopt various categories for the 
number of workers. This was employed so as to make it easier to compare 
the results of the study in the event that comparative studies would be 
conducted subsequently. Thus, eight categories of full time-workers are used: 
(i) 50 or less, (ii) between 51 to 150, (iii) between 151 to 250, (iv) between 251 
to 500 (y) between 501 to 1000, (vi) between 1001 to 5000, (vii) between 
5001 to 10000, and (viii) more than 10000. 
The same reasoning was also applied with the regard to annual sales. 
Based on the Federation of Malaysian Manufacturers (2001), a small-sized 
company is defined as one with annual sales of RM10 million or less and a 
medium-sized company has sales between RM10 million and RM25 million. 
Thus, eight categories are used to determine a firm's annual sales: (i) RM1 
million and below, (ii) between RM1,000,001 and RM10 million, (iii) between 
RM10,000,001 and RM25 million, (iv) between RM25,000,001 and RM50 
million, (v) between RM50,000,001 and RM100 million, (vi) between 
RM100,000,001 and RM500 million, (vii) between RM500,000,001 and 
RM 1 billion, (viii) more than RM 1 billion. 
5.3.1.4 Perceived Environmental Uncertainty and Environmental 
Diversity 
The environmental conditions surrounding the firm play an important 
role in capital budgeting process. In this study, the uncertainty and diversity of 
the environment surrounding the firm was investigated. Based on studies 
done by Pike (1984) and Haka (1987), eight items measuring the 
environmental predictability were selected. They consisted of the predictability 
of changes in (i) the action of suppliers, (ii) the action of competitors, (iii) 
preferences and tastes of customers, (iv) rate of technology changes, (v) 
government regulations, (vi) actions of financial or capital markets, (vii) interest 
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rate changes, and (viii) exchange rate fluctuations. Four items were use to 
measure environment diversity, consisting of the extent of variation in: (i) the 
raw materials market, (ii) preferences and tastes of primary customers, (iii) 
production technologies, and (iv) the product market. 
5.3.1.5 Firm's Strategy 
Six questions on the firm's strategy were used to identify the type of 
firm. These questions were drawn from Miles & Snow (1978), Porter (1985), 
Gupta and Govindarajan (1984), Haka (1987), and Chenhall and Langfield- 
Smith (1998). They compromise strategies used for (i) growth; whether it is 
based on product development or market penetration, (ii) competitive 
advantage; whether based upon product differentiation or low pricing, (iii) 
investment risk level of high or low, (iv) competitive position; improvement or 
short-term profitability, (v) emphasis on innovation and R&D, and (vi) reliance 
on either technological flexibility or efficiency in response to the environment 
conditions. 
5.3.1.6 Rewards 
A question on the reward schemes used by firms to compensate for 
their manager's performance was drawn up. This was used to determine 
whether the manager involved in capital budgeting was primarily rewarded on 
the basis of short-term or long-term performance. 
5.3.2 Performance of the Firms 
Three questions are used to determine the firm's perception concerning 
its performance. The first two questions on the perceived performance are 
based on the firm's profit-to-sale and profit-to net assets. The final question 
looks at the current market share of the firm. The firm's market share was 
examined as it increased the possibility and the value of the firm's options to 
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add more capacity in near future. Thus, it was expected that firms with higher 
options embedded in them are more likely to have higher market shares 
compared to ones that do have these options. In this study, a self-report 
measurement is used because data on firm's profitability and performance 
could not be made available for small manufacturing firms. 
5.3.3 Capital Budgeting Practice 
In this section, the capital budgeting practices of firms were determined. 
The questions were separated into different parts consisting of: facilities or 
tools provided by the management, usage of appraisal techniques in decision- 
making, decision-making concerning high technology or advanced 
manufacturing technology investments, options situations considered in the 
investment appraisal, and usage of real options including reasons for their 
non-usage. 
5.3.3.1 Facilities and/or Tools Provided 
One question was set up to identify the influence of the facilities and 
tools provided by management. This question was divided into two sub- 
questions compromising of courses or training and software or information 
technology used for different types of appraisal techniques. Twelve different 
appraisal techniques are linked to both training and information technology 
support: (i) net present value (ii) internal rate of return, (iii) accounting rate of 
return, (iv) discounted payback period, (v) payback period, (vi) real options 
models, (vii) Monte Carlo simulation, (viii) 'what if' modelling or sensitivity 
analysis, (ix) decision trees (x) spreadsheet-based simulation tools, (xi) 
stochastic project activity network (CPM) based tool, and (xii) any other 
methods. The first five appraisal techniques were selected to represent the 
traditional capital budgeting techniques. Other appraisal techniques, 
comprised of: Monte Carlo simulation, 'what if' modelling or sensitivity 
analysis, decision trees, spreadsheet-based simulation tools, and stochastic 
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project activity network (CPM) based tool were selected based on their link to 
options theory. Magee (1964) and McCabe and Sanderson (1984), as cited in 
Lander and Pinches (1998), point out that decision trees have been applied to 
value investment opportunities with options embedded in them. The Monte 
Carlo simulation method is also noted for its ability to take into consideration 
the value of options and the underlying asset (Amran and Kulatilaka, 1999a). 
5.3.3.2 Usage of Appraisal Techniques 
In this section, the managers were asked to state the frequency of using 
particular appraisal techniques when making investment decisions, ranking 
from 'very often' to 'never'. The appraisal techniques involved were: personal 
judgement, net present value, internal rate of return, accounting rate of return, 
discounted payback period, real options model, Monte Carlo simulation, 'what 
if' modelling or sensitivity analysis, decision trees, spread sheet-based 
simulation tools, stochastic project activity network (CPM) - based tool and 
others. These are the same techniques that were outlined in 5.3.3.1. 
Personal judgement was also included among these techniques, as managers 
have been using it to evaluate the qualitative benefits of the investment 
opportunities. Judgement and intuition are used in options situations (Myers, 
1996; Busby and Pitts, 1997; Howell and Jagle, 1998; Taudes, 1998). 
In addition, the managers were also required to choose the best 
appraisal technique. Managers are known to use multiple methods or 
techniques when evaluating their investments (Drury eL A, 1993; Drury and 
Tayles, 1997; Busby and Pitts, 1997). Thus, managers' perceptions towards 
what is considered as the 'best' appraisal techniques allowed the researcher to 
explore the technology acceptance modelling variables in a practical and 
specific manner. Technology acceptance modelling could not have been 
explored without this question 
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Twenty-one statements concerning the reasons for choosing the 
preferred technique were selected based on the literature on real options and 
technology acceptance modelling. Table 5-1 presents these reasons and 
shows how they were developed from the questionnaires adopted in prior 
technology acceptance modelling research. 
r1tra. Dull. "P LF1 VIVIVICUILFC; Ul Li 
Usefulness 
Ease of Use 
Current Research 
Using the appraisal technique 
enhances our effectiveness in 
evaluating and selecting 
investments. 
Using the appraisal technique 
enables us to make decisions more 
efficiently. 
Using the appraisal technique 
enables us to quantify the flexibility 
of changing the investment decision 
in the future. 
Using the appraisal technique 
enables us to quantify the strategy 
aspects of an investment. 
Using the appraisal technique 
enables us to analyse a series of 
related investments or to define 
different investment alternatives. 
The appraisal technique is easy to 
understand and use in evaluating 
investments. 
The appraisal technique produces 
results that are rigid and inflexible. 
Using the appraisal technique 
requires a lot of mathematical skill. 
Using the appraisal technique 
involves too much time in 
determining the variables and 
i2nacti Uli lfflvi 
Prior Research Programmes 
Using S/S enhanced my 
effectiveness on some tasks of my 
work in industry. 
Using S/S increase my productivity 
while working in the industry. 
(1), (2), (4) 
Using S/S made it easier to do 
some tasks of my work in industry. 
(1), (2) 
Using a PWS makes it easier to do 
my job. (4) 
It is easy for me to remember how 
to perform tasks using S/S. (1), (2), 
(4) 
It would be easy for me to be skilful 
at using CHART-MASTER. (2) 
I often become confused when I 
use the electronic mail system. (2) 
The electronic mail system is rigid 
and inflexible to interact with. (2) 
While working in the industry, my 
using S/S system required a lot of 
metal effort. (1), (4) 
Using a PC involves too much time 
doing mechanical operations. (5) 
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Table 5-1 (continued) 
Current Research Prior Research Programmes 
Compatibility The appraisal technique allows 
every type of investment to be 
considered. 
The appraisal technique is suitable Using S/S was compatible with all 
for evaluating high-risk projects. aspects of some tasks in my work 
in industry. (1), (4) 
The appraisal technique is suitable 
for evaluating high technology or 
information technology projects. 
Satisfaction The information obtained by using The output is relevant. (3) 
the technique is relevant for 
investment decision-making. 
The information obtained by using The output is reliable. (3) 
the technique is reliable. 
The technique used provides I am satisfied with the accuracy of 
accurate information for decision- the S/S. (1), (3) 
making. 
The appraisal technique provides S/S provides sufficient information. 
sufficient information for decision- (1), (3) 
making. 
Attitude Based on our investment decision- My using S/S in accomplishing 
making experiences, we believe various tasks in industry was wise. 
using the appraisal technique is (1) 
practical. 
Based on our investment decision- My using S/S in accomplishing 
making experiences, we believe various tasks in industry was 
using the appraisal technique is beneficial. (1) 
beneficial. 
Based on our investment decision- My using S/S in accomplishing 
making experiences, we believe various tasks in industry was good. 
using the appraisal technique is (1) 
good for the organisation. 
Image Using the appraisal technique gives People in my employing 
us prestige. organisation who uses S/S have 
more prestige than those who do 
not. (1) 
Using the appraisal technique Using S/S was a status symbol in 
enhances the reputation of our my employing organisation. 
business. (1), (4) 
Note: 
(1) AI-Gahtani and King (1999) 
(2) Davis (1989) 
(3) Doll and Torkzadeh (1988) 
(4) Moore and Benbasat (1991) 
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Managers were asked to state their agreement from 'strongly agree' to 
'strongly disagree' on a six-point scale. From their answers, it is possible to 
determine whether the appraisal technique was preferred due to its 
usefulness, ease of use, compatibility or image. In addition, the managers' 
satisfaction and attitude towards using this technique were also investigated to 
determine their level of influence. 
5.3.3.3 Experience 
Two questions about the manager's experience in using the appraisal 
technique were drawn up. The first question relates to the number of years 
the manager has applied the technique when evaluating the investment 
opportunities. The second question was set up to determine the manager's 
experience level in applying the technique. These questions are used to 
identify whether experience influences the use of appraisal technique. 
5.3.3.4 Decision-Making on High Tech nology/Advanced Manufacturing 
Technology Investments 
One question, together with its sub-questions, was designed to identify 
the types of advanced manufacturing technology that firms had invested in, 
These questions were also used to assess the appraisal techniques employed 
for different types of investments. It was expected that the more advanced or 
high technology types of investments taken, the more sophisticated appraisal 
techniques were needed to capture their values. Managers were required to 
select the most appropriate appraisal technique suitable to evaluate six 
designated advanced manufacturing technology types of investments. 
5.3.3.5 Options Situations in Investment Appraisal 
Questions about the practise of investment decision-making were 
constructed in order to find out whether real options situations arise in 
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Malaysia when evaluating potential investment opportunities. Responses 
gained from these questions provide evidence about whether any form of real 
options situations was encountered when evaluating potential investments. 
Most of the responses are ranked from 'very often' to 'never'. Linking these 
questions to questions concerning the usage and preference for different kinds 
of techniques allows the researcher to explore what managers do when they 
are faced with options situations. 
The questions cover a variety of options situations that might be 
considered by managers: 
Three questions on the option to defer (option to wait). 
Managers were asked whether they defer taking on any 
investments as opposed to simply accepting or rejecting them. In 
addition, they were also asked if they re-evaluate their deferred 
investments. 
One questions on the option to follow-on (growth option). 
This question explores whether further investment is taken up when 
the initial investment shows higher positive returns. 
Two questions on the option to expand. 
Managers were asked if they consider future capacity 
improvements and upgrading. 
Two questions on the option to abandon. 
Managers were questioned about the frequency of abandoning their 
investments and on implementing abandonment values in their 
investment evaluations. 
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0 Two questions on the option to switch (flexibility option). 
These questions were set to investigate whether flexibility cost and 
sharing production between two sites were considered when evaluating 
their investments. 
One question on the option to contract or scale down. 
Managers were asked if they have ever reduced the size of their 
initial investment after it has been accepted. 
0 One question on the option to shutdown. 
This question was constructed to determine whether firms shut 
down their operation after unprofitable periods. 
0 One question on the flexibility exercised in investment decision-making. 
Managers were asked if they have ever accepted any investment 
that failed their appraisal criteria. If they answered 'yes', they were asked 
to state their reasons. 
5.3.3.6 Usage of Real Options 
In this part, the managers were asked whether they consider using real 
options approach or any option-based models in their investment decision- 
making. If they answered 'yes', they were then required to state which 
approach or model have they used. If they gave a 'no' answer, reasons for not 
considering options models were made available. There are twenty-three 
possible reasons for the non-usage of real options approach or option-based 
model, which were selected from the literature on real options. 
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5.4 SUMMARY 
This chapter deals with the question of choosing an appropriate 
research method and strategies for data collection. Given the intention of the 
study to enable generalisation of its findings and considering various merits of 
different data collection methods, the postal questionnaire method was 
selected as the main instrument. The design of the questionnaire was 
described in the chapter, and questions of the survey were discussed. Most of 
the responses for the questions are in the form of multiple choices or 
comparative scales, with a number of 'yes' or 'no' responses. The questions 
were designed to obtained information on the firms' contingent variables and 
their capital budgeting practices, including the technology acceptance 
modelling variables. The next chapter considers the administration of the 
questionnaire together with tests of its reliability and validity. 
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QUESTIONNAIRE ADMINISTRATION, RELIABILITY AND 
VALIDITY 
6.0 INTRODUCTION 
This chapter describes the sampling process and the distribution of 
questionnaires. Pre-testing and pilot testing are also discussed. Actions taken 
to obtain a good response rate are detailed. A non-response bias test was 
conducted and this is reported in this chapter, which also provides results for 
tests of reliability and validity. Interviews were conducted to supplement the 
findings from the survey and the conduct of these is described. Finally, some 
limitations inherent in the research methodology are presented. 
6.1 POPULATION AND SAMPLE 
A sampling of the population was carried out, as it was not possible to 
collect data from all manufacturing firms in Malaysia, owing to limitations of 
time, money and access. The sample was designed to serve as a model for 
the population, to ensure the gene ralisability of the findings to the whole 
population. The population in this study consists of manufacturing firms in 
selected regions as listed by the Federation of Malaysian Manufacturers 
(FMM) directory. 
The reason for selecting particular regions is that they have the highest 
manufacturing activity in Malaysia, and their locations were convenient for the 
researcher to be able to undertake activities to improve the response rate. 
The sample selected represents a variety of industries and sizes. Initially, a 
stratified random sampling was chosen since each company has an equal 
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likelihood of being selected in relation to their segment within the population. 
In addition, the researcher can control the sample selection to guarantee that 
crucial factors are included, and that the sample is proportionally 
representative of the population (Denscombe, 1998). The subgroups or strata 
were selected to assist the researcher in distinguishing any differences 
between the groups involved in investment appraisal. However, the 
researcher had to abandon this approach since the information on each 
member of the population listed in the Federation of Malaysian Manufacturers 
directory was incomplete. For instance, the researcher had difficulty in 
grouping companies based on their main product or type of industry, especially 
when they have more than one product or manufacturing activity due to 
diversification. The next method of determining the sample for this study was 
random sampling. This type of sampling was chosen to ensure that each 
population element has an equal chance of being selected (Diamantopoulos 
and Schlegelmilch, 1997). This method allows the selected sample to be 
relatively unbiased and it is also simple to implement (Fink, 2003). 
A sample of 1100 respondents was selected from three states 
consisting of Selangor, Johore and Kuala Lumpur. The number of 
respondents required for this survey was based on the estimate of a 10 
percent response rate and the need to secure a minimum number of 
questionnaires in order to satisfy particular statistical requirements. The 
choice of this rate followed a discussion between the researcher and a 
Federation of Malaysian Manufacturers committee member. A survey done by 
the Federation of Malaysian Manufacturers on the manufacturing sector in 
June 2002 had a response rate of 6.25 percent. Thus, a 10 percent rate was 
considered ambitious, but working to a lower response rate would have 
increased the cost of the survey. As a rule of thumb, Hair et. al. (1998) 
suggest that the minimum quantity of questionnaires required for multivariate 
analysis is a ratio of 5 usable questionnaires for each item in an instrument. 
The largest instrument developed for the questionnaire contains 21 items, and 
thus the target minimum number of usable questionnaires was 105. Given the 
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target of 10 percent response rate, at least 1050 questionnaires were needed. 
1100 questionnaires were distributed, and their geographical distribution is 
shown in Table 6-1. 
Table S-1 Distribution of Ouestionnaire 
State No. of Firm Sample Size 
Selangor 807 682 
Johor 282 242 
Kuala Lumpur 208 176 
Total 1297 1100 
The researcher decided to distribute another 50 sets of questionnaires 
after discovering that some of the initial companies were unreachable due to 
change of address or other reasons. 
6.2 REPRESENTATIVENESS 
Due to the lack of data regarding the population as a whole, no test of 
representativeness is possible. This applies to the population as defined as 
manufacturing firms in Malaysia as a whole or manufacturing firms in the 
selected states. However, the next chapter (Chapter 7) presents descriptive 
statistics, which suggest that the questionnaires were not biased in terms of an 
over-reliance on firms in a particular industry, firms of a particular size, or firms 
with other specific contingent variables. So, whilst claims for generalisability 
are limited by the lack of data on the population, and thus lack of information 
concerning the representativeness of the sample, it is possible to claim that 
the findings are appropriate to a range of Malaysian manufacturing firms and 
are not biased by a specific industry, size or other specific contingent 
variables. 
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6.3 PRE-TESTING AND PILOT TESTING 
Churchill (1979) recommends that questionnaires should be both pre- 
tested and piloted, with appropriate modifications being carried out at each 
stage. Dillman (1978) points out the importance of pre-testing especially for 
postal questionnaires, since defects and inadequacies cannot otherwise be 
established in the absence of face-to-face contact with respondents. An initial 
questionnaire was designed after reviewing capital budgeting surveys, 
questionnaires previously used, and the studies discussed in the literature 
review (Chapter 2), and theoretical frameworks (Chapter 3). This version of 
the questionnaire was refined based upon pre-testing. The questionnaire was 
scrutinised by three doctoral students and two postgraduate students at 
Loughborough University. The doctoral students were selected because they 
had undergone similar research training and understood the purpose of the 
study. The postgraduate students are finance managers who are conducting 
part-time studies while working. They are considered as 'potential' users of 
the data and have substantive knowledge relative to the survey area (Dillman, 
1978). These participants were encouraged not only to indicate their 
responses to the questionnaire but also to comment on perceived weaknesses 
and ambiguities, and also to make suggestions for improvements. The pre- 
testing led to numerous improvements. It was pre-tested again on five 
academics in the Management Department at the Universiti Teknologi 
Malaysia, who are familiar with capital budgeting or have experience in 
constructing questionnaires. Finally, two academics within the Business 
School at Loughborough University were also asked to comment on the 
questionnaire. 
The final design was then pilot tested on manufacturing firms chosen to 
represent a cross section of potential respondents. These were not included 
in the fina! sample selection. The pilot study sought to ensure that the 
questions were neutral in tone and were not biased, were specific and clear, 
would not embarrass the respondents , and the terminology, layout and length 
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were reasonable and professional. As a result of the pilot study, some of the 
questions were deleted, split into two or three questions, or rephrased. The 
final draft of the questionnaire consists of thirty-five questions with sub 
questions. 
The final version of the questionnaire was submitted to the Association 
of Chartered Certified Accountants (ACCA) to secure funding to support the 
costs of the survey. One of reviewers who commented on the proposal was 
complimentary about the design of the questionnaire. Unfortunately, the 
review process adopted by the ACCA was slow, and the questionnaire had 
been administered before minor queries regarding the proposal were received. 
However, the review process was helpful in reinforcing the message of the 
pre-testing and pilot testing phases of the research concerning the quality of 
the questionnaire. 
6.4 OBTAINING A GOOD RESPONSE RATE 
A low response rate can be a problem since it may result in non- 
response bias, where those who do not return the questionnaire may have a 
different viewpoint to those who do. The safe way to deal with non-response 
is to reduce it to a sufficiently low level. This can be accomplished by taking 
several measures to ensure a reasonable rate of response such as: 
preliminary notification either on telephone or through post; 
follow-ups to persuade the respondent to complete the 
questionnaire; such as sending a letter of reminder, or submitting 
another questionnaire with a new covering letter, or by calling the 
respondents by telephone; 
(iii) personalising the covering letters and using self-addressed 
envelopes; 
(iv) sponsorship or official backing for the survey; 
(v) appearance and length of the questionnaire; 
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(vi) confidentiality; 
(vii) anonymity; and 
(viii) incentives. 
Dillman (1978; p. 7) points out that the decision to respond is based on 
the "overall, subjective evaluation of all the study elements visible to the 
prospective respondent", rather than the respondent's reaction to particular 
aspects of the study. Elements such as the content of the covering letter and 
the appearance of the envelope and questionnaire play a part in the overall 
image of the study. Thus, a positive image should be projected on all aspects 
of the study in order to achieve higher response rates. 
To maximise survey response rates for this research, the measures that 
were applied were: 
(i) using a covering letter stating the purpose of the research; 
(ii) providing self-addressed envelope; 
(iii) having an appropriate layout; 
(iv) securing official backing; 
(v) conducting follow-ups, such as a telephone call, after a 
predetermined period; 
(vi) ensuring confidentiality and anonymity of the respondents; and 
(vii) giving incentives. 
6.4.1 Covering Letter 
Information contained in the covering letter for a self-administered 
questionnaire will have an effect on the respondent's' decision to complete it 
(Dillman, 1978). The covering letter should be simple and written on an official 
letterhead with no more than one page in length. An explanation of the study's 
purpose and usefulness along with an assurance of confidentiality should be 
given. All these were taken into consideration when preparing the covering 
letter for the questionnaire (see Appendix 6-1). 
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6.4.2 Envelope 
The covering letter and envelope were addressed either to the finance 
director or financial manager by name and position. This makes them more 
personal and reduces the possibility of getting replies from persons other than 
these named. A stamped and self-addressed envelope was provided for the 
respondents. 
6.4.3 Layout 
It is important to keep the layout of the questionnaire as attractive as 
possible. An attractive questionnaire with an introduction, clear instructions, 
well organised set of questions and response alternatives makes it easier for 
respondents to co-operate (Sekaran, 2003; Churchill, 2002). The 
questionnaire is presented in Appendix 5-1. Questions were phrased in a 
variety of ways. This ensures that the respondent does not become 
disinterested due to the use of the same type of question. It also prevents the 
respondent from falling into the same pattern of answers, especially for ones 
that involve scaling. On the other hand, a consistent style of question allows 
respondents to get used to the kind of questions being set so that they can be 
answered quickly and with less likelihood of misunderstanding. Due to the 
nature and information needed for the study, the types of questions used in 
the questionnaire contain some closed-ended questions (such as a yes-no 
answer, structured multiple-choice questions, scaling type of questions) and 
open-ended questions. 
Closed-ended questions provide information which is of uniform length 
and are easier to quantify and compare. The downside is that they provide 
less scope for the respondent to express exact facts or true feelings if the facts 
or opinions are complex or do not exactly fit into the categories supplied in the 
questionnaire. Open-ended questions allow the respondent to decide the 
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wording of the answer, the length of the answer and the kind of matters to be 
raised. The information is more likely to reflect the views held by the 
respondent. On the other hand, data can be quite 'raw' and requires time- 
consuming analysis. Most of the questions in the questionnaire are close- 
ended and involve ticking boxes or circling numbers. These measures were 
taken to minimise the length of time taken to fill in the questionnaire. 
6.4.4 Official Backing 
Besides using the University Teknologi Malaysia's cover letter (see 
Appendix 6-2), an official letter from the Johor Economic Planning Unit 
(UPEN), explaining the importance of the survey to the state of Johor, was 
included (see Appendix 6-3). A report of the findings will be submitted to the 
Johor state's government for future reference. 
6.4.5 Confidentiality and Anonymity 
It is important to guarantee that no information will be published about 
identifiable persons or organisations without their permission. Therefore, in 
the covering letter the respondents were assured that their names and 
organisations' names would not be published in the research report. 
Anonymity was therefore assured. Respondents could provide their 
organisations' names and addresses should they require a copy of the 
research findings but, again, anonymity was assured. 
6.4.6 Follow-up 
Response rate increases significantly when the progress of the data 
collection is checked frequently (Blaxter et. aL, 1996). Kanuk and Berenson 
(1975) note that there is no strong empirical evidence for the ability of certain 
techniques to improve response rates except for follow-up and monetary 
incentives. Follow-up provides an opportunity to convey to respondents the 
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importance of their co-operation in completing the questionnaire. The 
researcher used three different approaches. A phone call was made to remind 
the respondents that the questionnaire had been sent. In addition, a letter of 
reminder with another questionnaire was sent four weeks after the initial 
questionnaire was sent out. The reminders were sent to the non-responders. 
A coding system was used on the return envelope to identify those who did not 
send back the questionnaires. The researcher also employed six assistants to 
personally contact companies and to personally collect the questionnaires 
where possible. 
6.4.7 Incentives 
As the researcher's resources are limited, the only incentive involved is 
providing copies of the research findings to interested firms. 
6.5 DISTRIBUTION OF QUESTIONNAIRE 
Phone calls were made to selected firms to secure the names of 
managers involved in investment decision-making before questionnaires were 
distributed. These firms are the ones that do not have their managers' names 
listed in the Federation of Malaysian Manufacturers directory. 1100 sets of 
questionnaires were distributed by mailing them to manufacturing firms 
operating in Selangor, Johor and Kuala Lumpur in the second week of October 
2002. Another set of 50 questionnaires was distributed between the end of 
October and the first week of November 2002. In between November 2002 
and January 2003, letters of reminder were sent and telephone calls were 
made to non-response firms. Personal visit were also made. 
Even though there was a supporting letter from the Johor Economic 
Planning Unit to facilitate co-operation from respondents, the researcher still 
had problems in gaining the required response rate. Only 101 questionnaires 
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were returned or gathered by the end of January 2003. This gives a response 
rate of 8.78 percent. Eight questionnaires were returned unopened due to the 
addressees' change of address, and five questionnaires could not be used as 
they were incomplete or were not completed correctly. Thus, the useable 
response was 88 questionnaires or a usable response rate of 7.65 percent. 
Other surveys conducted in Malaysia have been shown to have a response 
rate of between 15 to 25 percent (Rozhan et. aL, 2001). A survey conducted 
on manufacturing firms in one of the Malaysian states had a response rate of 
12 percent, which is lower than the average rate (M. Hassan, 1996). As 
mentioned previously in section 6.1, a survey done by the Federation of 
Malaysian Manufacturers had a lower response rate of 6.25 percent. Rozhan 
et. aL (2001) point out that it is quite difficult to gain participation from some 
Malaysian managers, particularly the chief executive officer (CEO) or 
managing director. Moreover, Blaxter et. aL (1996) stated that the data 
collection process will not be smooth or trouble-free even though the 
organization has agreed initially to participate in the research study. 
Telephone interviews to explore non-response bias showed that although 
some of the non-responding firms had agreed initially to complete or 
participate in the survey, some of them were later unable to do so due to 
specific circumstances, such as: other matters to attend to, person-in-charge 
was unavailable or out of the office for a period of time, and the survey was not 
relevant to their companies. None of these explanations indicate that there 
might be a problem of non-response bias, but a more formal test was applied 
in view of the low response rate. 
6.6 TEST OF NON-RESPONSE BIAS 
A major potential drawback of postal questionnaires is low response 
rates. The respondents may either refuse to participate in the survey or fail to 
return the questionnaire with completed responses. Non-response may 
introduce an element of bias, as respondents and non-respondents may differ 
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from each another in terms of characteristics relevant to the research (Bryman, 
1989). Lambert and Harrington (1990) note that non-response bias has long 
been a concern of researchers who use postal questionnaires. They point out 
that responses with rates below 40 percent need to be tested for non- 
response bias as generalisability may be affected. 
The test used for this research was based on the assumption that late 
responses may be similar to non-responses (Oppenheim, 1992; Lambert and 
Harrington, 1990). The answers to important questions from the first half of 
the respondents were compared with answers selected from the second half, 
breaking the whole group of respondents into half based upon when 
questionnaires were returned. A two-sample Mest was used to show whether 
or not the means of the two sets of data were the same. If there were no 
significant differences between these two groups of respondents, the 
responses gained were then assumed to be non-biased. However, when 
there are significant differences observed from the result of the test, a non- 
response bias does exist. In this case, two possibilities are presented: either 
care must be taken in interpreting the data involved in the survey or the 
affected questions must be excluded from subsequent analysis. 
Groups were compared in terms of their firms' contingent variables, 
capital investment appraisal techniques used, technology acceptance 
modelling variables, and options considered in their investment decision- 
making. Table 6-2 presents the results obtained from this non-response bias 
test. A number of significance differences arise: government regulation under 
environment uncertainty; personal judgement, discounted payback, stochastic 
project activity network (CPM) under usage of appraisal technique; 
mathematical skill, involvement of time in determining variables or parameters 
for the technology acceptance modelling variables; and abandon project, 
sharing of site or location under options that are considered in decision-making 
processes. Thus, eight variables are significant at the 95 percent level. It can 
be predicted that 5 percent of the seventy variables tested, or four variables, 
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could be expected to be significant at this level based purely upon chance, 
and so one conclusion is that there is little or no evidence of overall non- 
response bias. Additionally, only two variables are significant at the 99 
percent significant level. However, a more cautious approach will be adopted 
here. Caution will be exercised in generalising results from the respondent 
sample to the entire population, on the basis that non-response bias may be 
evident. The alternative of ignoring the potentially biased variables has not 
been adopted because of the critical nature of some of the variables as 
determined by subsequent analysis. 
Table 6-2 T-test Between Early and Late Responses 
Variables 
Degree 
of 
Freedom 
Observed 
Significance 
Level 
Significant 
at 
95% Level 
Firm's Characteristics 
Environment Uncertainty 
Suppliers 86 . 926 Not Significant Competitors 84 . 705 Not Significant Customer 82 . 117 Not Significant Technology changes 83 . 167 Not Significant Government regulation 85 . 029 Significant Financial/capital market 81 . 642 Not Significant Interest rate 84 . 612 Not Significant Exchange rate 84 . 182 Not Significant Environmental Diversity 
Raw material market 86 1.000 Not Significant 
Customer preference 86 . 677 Not Significant Production technology 86 . 211 Not Significant Product market 86 . 666 Not Significant Firm's Strategy 
New product development 86 . 569 Not Significant Product differentiation 86 . 253 Not Significant Higher risk/return investment 86 . 732 Not Significant Market share & competitive position 86 . 770 Not Significant R&D tech leader & innovation 86 . 163 Not Significant Technological flexibility 86 . 471 Not Significant Reward Schemes 
Short-term performance measurement 86 1.000 Not Significant 
Long-term performance measurement 86 . 814 Not Significant PerformancelProfitability 
Profit to sales 86 . 498 Not Significant Profit to net assets 86 . 374 Not 
Significant 
Market share 86 . 505 1 Not Significant 
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Table 6-2 (continued) 
Degree Observed Significant 
Variables of Significance at 
Freedom Level 95% Level 
Capital Budgeting Practice 
Appraisal Tech n ique/Method Usage 
Personal judgement 86 . 030 Significant NPV 86 . 516 Not Significant IRR 86 . 195 Not Significant ARR 86 . 469 Not Significant Discounted payback 86 . 038 Significant Payback 86 . 147 Not Significant Real option model 86 . 287 Not 
Significant 
Monte Carlo simulation 86 . 245 Not 
Significant 
What if' model/sensitivity analysis 86 . 103 Not 
Significant 
Decision trees 86 . 122 Not 
Significant 
Spreadsheet-based stimulation 86 . 860 Not 
Significant 
Stochastic project activity network (CPM) 86 . 043 Significant Others 86 1.000 Not Significant 
Reason for Adapting Particular Appraisal 
Technique 
Effective to evaluate & select investment 86 . 056 Not Significant Decide more efficiently 86 . 106 Not Significant Quantify flexibility to change 86 . 430 Not Significant Quantify strategic aspect 86 . 150 Not Significant Analyse related or different alternative 86 . 073 Not Significant Easy to understand and use 86 1.000 Not Significant 
Produce rigid or inflexible results 86 1.000 Not Significant 
Require mathematical skill 86 . 004 Significant Much time to determine variables/parameter 86 . 041 Significant Consider all type of investments 86 . 639 Not Significant Compatible for high-risk project 86 . 528 Not Significant Compatible for high-tech or IT projects 86 . 276 Not Significant Information is relevant for decision-making 86 . 105 Not Significant Give reliable information 86 . 132 Not Significant Accurate info for decision-making 86 . 153 Not 
Significant 
Sufficient information for decision-making 86 . 923 Not Significant Practical 86 . 363 Not Significant Beneficial 86 . 232 Not Significant Good 86 . 207 Not Significant Give prestige 86 . 316 Not Significant Reputation for company 86 . 363 Not Significant Experience level in applying AT 86 . 295 Not Significant Capital Budgeting Practice 
Options Considered in Decision-Making 
Defer investment due to future information 86 . 102 Not Significant Frequency to postpone investment 86 . 183 Not Significant Re-evaluate investment 86 . 558 Not Significant Follow-on investment 86 . 096 Not Significant Consider capacity increment 86 1.000 Not Significant 
Account for upgrading investment 1 85 . 927 1 Not Significant 
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Table 6-2 (continued) 
Variables 
Degree 
of 
Freedom 
Observed 
Significance 
Level 
Significant 
at 
95% Level 
Capital Budgeting Practice 
Options Considered in Decision-Making 
Abandon after accepted 86 . 021 Significant Consider expected abandonment value 86 . 193 Not Significant Flexibility cost 86 . 115 Not Significant Sharing of site/location 85 . 009 Significant Size reduction 86 . 630 Not Significant 
I Operation shortened or shutdown 1 85 1 . 110 Not Signifi ant 
6.7 VALIDITY 
Factor analysis was used in order to examine construct validity. There 
are two main theories underpinning the research consisting of four different 
aspects of contingency theory and six variables drawn from technology 
acceptance modelling. The validity on performance is also determined. 
Tables 6-3 to 6-6 present the results of the factor analysis using principal 
components with a varimax rotation for the four contingent variables for which 
comparative scales were used, Table 6-7 presents the factor loading for 
performance and Table 6-8 presents the factor loadings for the technology 
acceptance modelling variables. The roots criterion, that is, all factors with 
eigenvalues of more than 1.00, was used to determine the number of factors 
extracted. Tables 6-3 to 6-8 display those questions loading 0.5 or greater on 
a factor (Nunnally, 1978). It can be noted that factors with loadings of 
between 0.4 and 0.5 have also been used in presenting previous findings (eg. 
Haka, 1987; Barringer and Bluedorn, 1999; Kaufman et. aL, 2000; Davidson 
et. al., 2001). One question under firm's strategy, regarding the tendency of 
whether accepting a higher risk or higher return investment rather than a lower 
risk or lower return investment, is shown to have a loading of 0.45. 
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The four aspects considered in Tables 6-3 to 6-6 consist of: 
environment uncertainty, environment diversity, firm's strategy, and rewards. 
The first category of contingent variables looks at the uncertainty of the 
environment surrounding the firm. Table 6-3 shows that all questions load 
onto two factors. The first factor comprises four areas that can be considered 
to be a structural aspect of environmental uncertainty (government regulation, 
financial or capital markets, interest rates, exchange rates) and a single item 
that appearsto relate closely to the second factor (supplier's action). The 
predictability of the supplier's action can therefore be considered to be an 
unclear variable, and subsequent analysis must recognise this variable as 
being potentially invalid. The questions loading onto factor two can be 
considered as the operational uncertainty involving customers' preferences, 
competitors' activities and changes in technology. Environmental uncertainty 
therefore appears to be largely valid two dimensional construct but caution 
must be exercised over the question relating to supplier's actions. 
Table6-3 Factor Analysis: Contingent Variables -Environment 
Uncertaintv 
Category Item 
Factorl 
Loading 
Factor 2 
Loading 
Environment Predictability of the suppliers' action . 60 Uncertainty Predictability of the primary competitors' action . 70 Predictability of the primary customers' preferences and 
tastes . 
83 
Predictability on the rate of technoiggical changes . 78 Predictability of government regulation . 70 Predictability of the financial or capital markets action . 84 Predictability on the interest rate changes . 83 Predictability of the exchange rate fluctuations . 75 
The second category involves questions concerning the diversity of raw 
materials, customers' preferences or tastes, firm's production technologies and 
its products (see Table 6-4). All of these questions are loaded on one-factor 
that can be called environmental diversity, and thus environmental diversity 
can be considered to be a valid construct. 
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Table6-4 Factor Analysis: Contingent Variables -Environmental 
Diversitv 
Category Item 
Factor 1 
Loading 
Environmental Diversity of the raw materials market . 70 Diversity Diversity of the primary customers' preferences and tastes . 71 Diversity of the production technologies . 57 Diversity of the product market . 7" 
The third category involves questions about the strategies used by the 
firm. Table 6-5 shows that these questions are loaded on two factors. This 
loading is not consistent with expectations that a single factor would emerge 
and, in particular, neither factor provides insights into a prospector or defender 
strategy. These items therefore fail the test of construct validity and are taken 
forward into subsequent analysis with caution. 
Table6-5 Factor Analysis: Contingent Variables -Firm's Strategy 
Factor 1 Factor 2 
Category Item Loading Loading 
Firm Strategy Growth has been released primarily through new product . 71 developed rather than market penetration 
Focus on product differentiation rather than low pricing to . 84 achieve competitive advantage 
Aim to improve market share and competitive position . 84 rather than to maximize shorl: -term profit and cash flow 
Strong emphasis on research and development, . 68 technological leadership and innovation 
Rely on technological flexibility rather than technological 72 
I 
efficiency to facilitate rapidly to environmental change I 
I 
Table 6-6 presents the factor loading concerning the reward scheme 
questions. These load on one factor, which measures the perception of the 
respondents concerning the reward scheme either based on short-term or 
long-term performance measures. To link this construct with the literature that 
considers the use of capital investment appraisal techniques to be short- 
143 
Questionnaire Administration, Reliability and Validity 
termist (Laverty, 1996), the second question will be reverse-scored wherever 
appropriate in subsequent analysis. 
Table6-6 Factor Analysis: Contingent Variables -Rewards 
Factor 1 
Category Item Loading 
Reward Managers are primarily rewarded on the basis of short-term . 88 Scheme performance measures 
Managers are primarily rewarded on the basis of long-term . 88 
performance measures I I 
Table 6-7 consists of questions concerning the current profitability and 
market share of the firm. All of the questions are loaded on to one factor, 
suggesting that these questions comprise a valid measure of the firm's 
performance. 
, 
Table 6-7 Factor Analysis: Performance 
Category Item 
Factor 1 
Load! M1 
Firm Profit to sales . 92 Performance Profit to net assets . 90 Market share . 66 
Table 6-8 presents the factor analysis for the technology acceptance 
modelling (TAM) variables. The first factor compromises a combination of 
questions concerning reasons prompting firms to use certain appraisal 
techniques in their decision-making. Two questions concern usefulness, one 
question concerns ease of use, and all questions on satisfaction and attitude 
load on this factor. This factor combines variables concerning users' 
satisfaction and attitude; such as ease of understanding and use, 
effectiveness in evaluating and selecting the investment, and the ability to 
analyse different investment alternatives. The second factor represents ease 
of use. This factor focuses on the mathematical skills required and time 
needed to determine the variables and parameters when using the selected 
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techniques. The third factor concerns image and both questions concerning 
prestige load on this factor. In addition, factor three also includes a question 
regarding usefulness. The fourth factor represents compatibility in using the 
techniques, where all but one of the compatibility questions is loaded on this 
factor. The fifth factor includes one question each on the usefulness of the 
appraisal techniques, the ease of use and its compatibility. 
Table 6-8 Factor Analysis: TAM Variables (Reasons of Preference) on 
Appraisal Techniques Usage 
Factor Factor Factor Factor Factor 
Category Item 1 2 3 4 5 
Relative Using it enhances our effectiveness in evaluating . 74 Advantage and selectin investments 
(Usefulness) Using it ena les us to make decisions more . 54 
eff iciently. 
Using it enables us to quantify the flexibility of . 67 
changing the investment decision in the future. 
Using it enables us to quantify the strategic . 51 
aspects of an investment. 
Using it enables us to analyse a series of related . 54 investments or to define different alternatives. 
Ease of Use It is easy to understand and use in evaluating . 83 investments. 
It produces results that are rigid or inflexible. -. 61 
Using it requires a lot of mathematical skill. . 83 Using it involves too much time in determining the . 81 
variables or parameters. 
Compatibility It allows every type of investments to be . 59 
considered. 
It is suitable for evaluating high-risk projects. . 82 It is suitable for evaluating high technology or . 72 information technology projects. 
Satisfaction The information obtained by using it is relevant . 65 for investment decision-making. 
The information obtained by using it is reliable. . 61 It provides accurate information for decision- . 69 
making. 
It provides sufficient information for decision- . 53 
making. I I I I I 
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Table 6-8 (continued) 
Category Item 
Factor 
1 
Factor 
2 
Factor 
3 
Factor 
4 
Factor 
5 
Affitude Based on our investment decision-making 
experiences, we believe using it is practical. 
. 57 
Based on our investment decision-making 
experiences, we believe using it is beneficial. 
. 76 
Based on our investment decision-making 
experiences, we believe using it is good. 
. 74 
Image Using it gives us prestige. 
- . 
89 
Using it enhances the reputation of our company .8 Percentage of Variance 24.24 12.89 12. 
ý ý 
Z40 
Total Variance of Variables Explained by the Five 
Factors 
68.71% 
Extration Method: Principal Component Analysis 
Rotation Method: Varimax Wth Kaiser Normalization. 
a. Rotation converged in 15 iterations. 
Overall, the technology acceptance modelling variables do not factor in 
accordance with the theory. It can therefore be concluded that technology 
acceptance modelling does not provide a valid theory which has the potential 
in its present form to explain the adoption of investment appraisal techniques. 
This may not be surprising, given its origins in information systems. However, 
it must be remembered that technology acceptance modelling was chosen 
because it brings together into one theory a number of explanations that have 
been used in the options theory literature to explain its relative neglect. For 
this reason, the individual variables will be taken forward into subsequent 
analysis even though technology acceptance modelling as a whole must now 
be rejected. 
6.8 RELIABILITY 
Nunnally (1978) notes that reliability can be assessed as the average 
correlation of one question with all other questions that claim to measure the 
same variable. In this study, a reliability test is done on questions pertaining to 
the firm's contingent variables. Table 6-9 displays the coefficient alpha for 
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each of the variables based on the original design of the questionnaire. The 
results imply that all variables are satisfactory as their scores are more than 
0.5 (Nunnally, 1978). 
Table 6-9 Reliabilitv Scores 
Variables (From Original Questionnaires) Coefficient Alpha 
Contingent Variables 
Environment uncertainty . 81 Environmental diversity . 60 Firm's strategy . 70 Rewards . 72 Firm's Performance . 78 TAM Variables 
Usefulness . 79 Ease of Use . 51 Compatibility . 57 Satisfaction . 86 Attitude . 79 Image . 95 
Additionally, a test of reliability was performed on the questions that are 
loaded on each factor. Table 6-10 presents the coefficient alpha for each of 
the factors. 
Table 6- 10 Reffabilitv Scores: Factored Variables 
Factored Variables Coefficient Alpha 
Contingent Variables 
Environment uncertainty I (structural) . 80 Environment uncertainty 11 (operational) . 65 Environmental diversity . 60 Rewards . 72 Firm's Performance . 78 TAM Variables 
Factor 1 . 90 Factor 2 . 79 Factor 3 . 80 Factor 4 . 67 Factor 5 . 01 
This analysis implies that the constructs that emerge from factor 
analysis are reliable. This suggests that the constructs that emerged validly 
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and reliably from the questions dealing with contingency theory can be used in 
subsequent analysis. Although technology acceptance modelling largely 
passes both tests of reliability; based on both the original questionnaire design 
and subsequent factoring, the variables will be analysed separately due to the 
lack of construct validity. 
6.9 INTERVIEWS 
Initially, forty manufacturing companies were approached to participate 
in interviews. Unfortunately only twenty were willing to be interviewed, while 
the remaining firms were unable to participate due to their tight schedules, or 
the right person to be interviewed was out of the office, or they felt that the 
information required was confidential. Appointments were made and 
reconfirmed before going for the interviews. Fortunately, the researcher had 
encountered only one situation where another appointment had to be made 
due to interviewee's unexpected circumstances. 
Before conducting the interviews, an interview schedule consisting of a 
list of issues was prepared (see Appendix 6-4). This schedule was then used 
to assist the researcher when interviewing. As mentioned by Robson (1993), 
the time involved in conducting the interviews has an impact on the information 
divulged and interviewee participation. The length of time involved for the 
interviews for this survey was between half an hour and an hour. During the 
interviewing process, the researcher taped the interview, instead of taking 
notes, unless the interviewee was against it. By taping the interview, the 
researcher had the advantage of being able to concentrate on the interview 
process, and attention was focused directly on the interviewee, eye contact 
was engaged appropriately, and non-verbal communication was also 
identified. However, the researcher had to consider the probability that not all 
information was revealed, especially where confidential information was 
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involved, as interviewees might feel apprehensive that their conversation was 
being taped (Blaxter et. aL, 1996). 
The researcher has to be sympathetic to the needs of the interviewees. 
Oppenheim (1992) points out that problems can arise from conducting 
interviews in a culture that has not accepted this approach as a socially 
approved phenomenon. This would lead to resentment among interviewees 
arising from intrusion, and would probably cause limitations concerning 
sharing relevant information (Oppenheim, 1992). W. Khairuzzaman (2003) 
has noted the relevance of this issue when conducting interviews particularly 
with Malays. He points out that interviews conducted by a well-mannered and 
soft spoken interviewer are more effective since Malays are known to co- 
operate with those who interview in a polite and humble way. 
After conducting several interviews, the researcher noticed that most of 
the manufacturing firms that agreed to participate in the interviews were either 
multinational firms or medium to large-sized firms. Thus, the researcher 
decided to include a number of small-sized firms in the interviews. Around ten 
small companies were contacted by phone to make an appointment. 
Information on these firms, including their decisions and procedures when 
making investments, were gathered. However, the researcher decided not to 
pursue the interviews face-to-face as it was discovered that none use 
sophisticated techniques when deciding to invest. More information was then 
obtained by means of telephone conversations. 
Interviews were transcribed (see Appendix 5-2). The transcribing 
process was time-consuming, as most of the interviews were done Malaysia's 
national language, or a mixture of English and the national language. The 
researcher did not insist that interviewees respond in English even though it 
would be easy to transcribe later. This is because insisting that interviewees 
converse in English could be counter-productive if they do not have a good 
command of this language. As pointed out by Lawrence (1994), interviewees 
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might not say what they would like to say in response to the question, but are 
restricted to what they are able to express in the foreign language. Due to the 
mixture of language used in the interviews, caution had to be exercised so that 
the transcribing conveyed the information provided by the interviewees. 
6.10 LIMITATIONS AND CONSTRAINS 
This study covered only the manufacturing firms located in Selangor, 
Johore and Kuala Lumpur. It also assumes that certain environmental and 
organisational characteristics are potentially significant. The variables 
included in this research are based on a thorough review of literature. 
However, possibilities do exist that some significant variables were 
overlooked, or some complex interactions of variables were misinterpreted. 
Future research will help to determine if any factors were omitted. 
The researcher also encountered difficulties in gaining a good response 
rate for the survey, even though several measures were taken to ensure a 
good response rate. M. Hassan (1996). has pointed this out as a major 
problem in conducting survey-based research in Malaysia. However, non- 
response bias does not appear to be a major problem and the questionnaire 
passed tests of reliability. Further research must clearly overcome the 
problem of response rates and findings from the current research must be 
viewed with caution. 
Some of the interviews were conducted in the national language rather 
than English language, particularly for interviews involving small firms or 
Malays. As noted by W. Khairuzzaman (2003), some interviewees would 
consider those conversing in English with another Malay counterpart as 
'arrogant'. This could result in miscommunication or misunderstanding of 
certain terms used in the interviews, especially if it involves technical or jargon 
terms. Evans (2004) points out that important differences between concepts 
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might be lost through mistranslation as they are perceived and interpreted in 
different ways. The time and length of the interviews were tied to the 
interviewees' available time. As the priority of the interviewees is their 
responsibilities in completing their task or work schedule, the time allocated for 
the interviews are subjected to their strict working commitments. Again, 
findings from the research must be viewed with a certain amount of caution. 
6.11 SUMMARY 
Since the validity of the research and reliability of the findings was 
based on the survey instrument, great care was taken to design an instrument 
that serves the objective of the research. Feedback from pre-testing and 
piloting was used to ensure that the necessary amendments to the original 
literature-based questionnaire were included. A final questionnaire containing 
thirty-five questions was distributed. The sample size and the response rate of 
the survey are also important to the generalisability of the study. The sample 
must be large enough to represent the population and for the findings to be 
unbiased. The postal questionnaire has the ability to cover a wide 
geographical area and is considered less resource intensive than other 
methods, and was adopted as the primary research instrument. 
A number of interviews were also conducted to supplement the main 
findings. The weaknesses in one particular method can be moderated by the 
strengths of other methods if differentmethods are applied. For this study, fifty 
manufacturing companies were approached for face-to-face interviews or 
telephone interviews, but only thirty of them were willing to be interviewed. 
Face-to-face and semi-structured interviews were conducted on twenty 
manufacturing companies, while another ten small-sized firms were 
interviewed by phone. Interviews were conducted either in English or Malay 
(the Malaysian national language) or a mixture of both languages depending 
on the interviewees' preferences. 
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Tests suggest that non-response bias is not a particular problem 
overall. The contingent variables largely factor in an acceptable way with the 
exception of strategy but technology acceptance modelling must now be 
rejected as an overall theory due to poor results of factor analysis. Whilst 
reliability does not appear to be a problem, the technology acceptance 
modelling variables will be taken forward into subsequent analysis as 
individual variables, reflecting their origins for the present study in the options 
theory literature. The next three chapters present findings based on the 
contingency variables (excluding strategy) and the isolated technology 
acceptance modelling variables. 
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DATA ANALYSIS: DESCRIPTIVE STATISTICS AND INTERVIEWS 
7.0 INTRODUCTION 
This chapter presents the analysis of data gathered in the questionnaire 
survey. The chapter begins by presenting descriptive statistics for the 
questionnaire with minimal commentary. This section establishes the 
background to the issue of options theory in terms of its context in relation to 
contingency theory. This section shows that the respondents represent a 
broad spectrum of experience within the Malaysian manufacturing sector, 
although claims for the representativeness of the sample cannot be made as 
explained in the previous chapter. The next section, section 7.2, then begins 
the process of determining which appraisal techniques are used by Malaysian 
manufacturing firms and their reasons for doing so. Section 7.2 shows both 
the preference and usage of techniques, as presented by the questionnaire 
respondents, and considers the reasons for. preference based on the individual 
Technology Acceptance Modelling (TAM) variables. Section 7.3 addresses 
the specific hypotheses relative to Advanced Manufacturing Technology 
(AMT), whilst section 7.4 addresses the specific hypotheses relative to options 
situations. Section 7.5 seeks to address the practice of usage of investment 
appraisal techniques based on the interviews. 
7.1 FIRM PROFILE AND CHARACTERISTICS 
7.1.1 Profile of the Responding Firms 
Tables 7-1 to 7-4 present the characteristics of respondents. Table 7-1 
shows that the respondents come from various manufacturing sectors with the 
Data Analysis: Descriptive Statistics and Interviews 
highest percentage being fabricated metal products (14.8 percent), followed by 
electric and electronic products (13.6 percent). 
Table 7-1 Maior Products of Firms 
Products 
No. of 
Respondents Percent 
Food and beverages 9 10.2 
Tobacco products 1 1.1 
Rubber and plastic products 6 6.8 
Non-metallic mineral 1 1.1 
Wood and wood products, including furniture 7 8.0 
Electric and electronic 12 13.6 
Medical, precision and optical instrument 2 2.3 
Paper and paper product 2 2.3 
Publishing, printing and reproduction of recorder media 2 2.3 
Chemical and chemical products, including petroleum 9 10.2 
Textiles and clothing 5 5.7 
Basic metal 2 2.3 
Fabricated metal products 13 14.8 
Machinery and equipment 5 5.7 
Motor vehicles, trailers and semi-trailer 2 2.3 
Other transport equipment 1 1.1 
Others 10 10.2 
Total Number of Respondents 88 100.0 
As shown in Table 7-2, the legal status for the majority of respondents 
is private limited (83 percent). In term of company ownership, 44.3 percent of 
the responding firms are Malaysian privately owned. For firms that are 
foreign-owned, eight of these fourteen firms (57.1 percent) are from Japan. 
Table 7-2 Legal Status and Ownership 
Variables 
No. of 
Respondents Percent 
Company Legal Status 
Partnership 3 3.4 
Private limited 73 83.0 
Public limited 10 11.4 
Others 2 2.3 
Total Number of Respondents 88 100.0 
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Table 7-2 (continued) 
No. of 
Variables Respondents Percent 
Company Ownership 
Privately owned-Malaysian 39 44.3 
State owned-Malaysian 3 3.4 
Foreign owned 15 17.0 
Subsid iary- Malaysian parent 11 12.5 
Subsidiary-foreign owned 5 5.7 
Joint venture with local firm 3 3.4 
Joint venture with state 2 2.3 
Joint venture with foreign firm 8 9.1 
Others 2 2.3 
Total Number of Respondents 88 100.0 
Countty of Foreign-Owned Firms 
United States of America 1 7.1 
Germany 1 7.1 
Sweden 1 7.1 
Austria 1 7.1 
Japan 8 57.1 
Sing pore 2 14.3 
Total Number of Respondents 14 100.0 
Country of Foreign Venture Firm 
United States of America 2 25.0 
Germany 1 12.5 
Japan 2 25.0 
Hong Kong 1 12.5 
Australia 1 12.5 
Korea 1 12. 
Total Number of Respondents 8 100.0 
The Federation of Malaysian Manufacturers (2001) has defined SMEs 
as companies with less than 150 employees. Table 7-3 shows that 33 percent 
of the responding firms have workers of 150 or less. Therefore, about a third 
of the respondents can be considered small and medium-sized enterprises 
(SMEs). The remaining 67 percent are large companies. If size of companies 
is based on annual sales, 38.6 percent of the respondents can be defined as 
SMEs since under the Federation of Malaysian Manufacturers, a company 
with annual sales of RM25 million and less is categorised as an SME. 
155 
Data Analysis: Descriptive Statistics and Interviews 
Table 7-3 Size of Firms 
No. of Cumulative 
Variables Respondents Percent Percent 
Number of Workers 
50 and below 11 12.5 12.5 
51-150 18 20.5 33.0 
151 -250 17 19.3 52.3 
251 -500 21 23.9 76.1 
501 -1000 11 12.5 88.6 
1001 -5000 8 9.1 97.7 
5001 -10000 1 1.1 98.9 
More than 10000 1 1.1 100.0 
Total Number of Respondents 88 100.0 
Annual Sales 
RM1,000,000 and below 3 3.4 3.4 
RM1,000,001 - RM10 mil 18 20.5 23.9 
RM1 0,000,001 - RM25 mil 13 14.8 38.6 
RM25,000,001 - RM50 mil 17 19.3 58.0 
RM50,000,001 - RM1 00 mil 15 17.0 75.0 
RM1 00,000,001 - RM500 mil 14 15.9 90.9 
RM500,000,001 - RM1,000 mil 2 2.3 93.2 
More than RM1,000 mil 6 6.8 100.0 
Total Number of Respondents 88 100.0 
Performance can be grouped into three types: high performance, 
moderate performance and low performance. Table 7-4 shows that the 
majority of the responding firms reported a moderate level of performance; 
56.8 percent moderate profit to sales, 51.1 percent moderate profit to net 
assets and 63.6 percent moderate current market shares. The remaining 
firms can be divided into groups of high performance and low performance, 
with the percentage distribution more or less even. For instance, high 
performing firms are 20 percent as compared to 18 percent for firms reporting 
low performance level for profit to sales. 
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Tabie 7-4 Performance of Firms 
Very High High Moderate LOW Very Low Non- Percentage and 
Variables Performance Performance Performance Performance Performance performing Total Number Mean 
ofRespondents 
Profit to 1.1 21.6 56.8 15.9 4.5 0 100 3.01 
Sales (1) (19) (50) (14) (4) (0) (88) 
Profit to 2.3 19.3 51.1 22.7 4.5 0 100 3.08 
Net Assets (2) (17) (45) (20) (4) (0) (88) 
Market 2.3 14.8 63.6 14.8 3.4 1.1 100 3.06 
Share (2) (13) (56) (13) (3) (1) (88) 
7.1.2 Environmental Uncertainty and Diversity 
Uncertainty was measured on a six-point scale, where 1 equates to 
gstrongly agree' and 6 is 'strongly disagree'. Table 7-5 shows that most of the 
responding firms' perceptions centre on scores of 2 or 3, including the actions 
of suppliers, customer preferences, government regulation, financial or capital 
markets and interest rates. Actions of competitors and technology centre on 3 
and 4 suggesting levels of lower uncertainty, and the exchange rate has the 
highest mean of 3.34. This apparently unexpected finding can be explained by 
implementation of the fixed exchange rate of RM3.80 to the US dollar to 
safeguard against currency fluctuations, especially after the Asian financial 
crisis in 1997. Firms that deal with US dollars in their operations therefore 
have a predictable exchange rate compared to firms that do not. 
Table 7-5 Environment Uncertainty 
Strongly Strongly Percentage and 
Variables Agree Disagree Total Number Mean 
1 2 3 4 5 6 of Respondents 
Suppliers 6.8 35.2 34.1 13.6 8.0 2.3 100 2.88 
(6) (31) (30) (12) (7) (2) (86) 
Competitors 1.2 18.6 47.7 20.9 9.3 2.3 100 3.26 
(1) (16) (41) (18) (8) (2) (86) 
Customer 2.4 34.5 38.1 16.7 6.0 2.4 100 2.96 
(2) (29) (32) (14) (5) (2) (84) 
Technology 1.2 20.0 47.1 24.7 5.9 1.2 100 3.18 
Changes (1) (17) (40) (21) (5) (1) (85) 
Government 10.3 28.7 27.6 14.9 14.9 3.4 100 3.06 
Regulation (9) (25) (24) (13) (13) (3) (87) 
157 
Data Analysis: Descriptive Statistics and Interviews 
Table 7-5 (continued) 
Strongly Strongly Percentage and 
Variables Agree Disagree Total Number Mean 
1 2 3 4 5 6 of Respondents 
FinanciaV 1.2 27.7 39.8 20.5 8.4 2.4 100 3.14 
Capital Market (1) (23) (33) (17) (7) (2) (83) 
Interest 2.3 30.2 36.0 22.1 7.0 2.3 100 3.08 
Rate (2) (26) (31) (19) (6) (2) (86) 
Exchange 8.1 25.6 19.8 19.8 24.4 2.3 100 3.34 
Rate 
1 
(7) (22) (17) (17) (21) (2) (86) 
Table 7-6 presents the results for the diversity of firms' raw materials 
market, customer preferences, production technology, and product markets. 
Results broadly form a normal distribution and product markets are considered 
to be the most varied, as indicated by the highest mean of 3.84. 
Table 7-6 Environmental Diversity 
Extremely Extremely Percentage and 
Variables Limited Varied Total Number Mean 
1 2 3 4 5 6 of Respondents 
R/Materials 3.4 20.5 33.0 27.3 13.6 2.3 100 3.34 
Market (3) (18) (29) (24) (12) (2) (88) 
Customer 0 15.9 25.0 37.5 20.5 1.1 100 3.66 
Preference (0) (14) (22) (33) (18) (1) (88) 
Production 2.3 22.7 39.8 23.9 10.2 1.1 100 3.20 
Technology (2) (20) (35) (21) (9) (1) (88) 
Product 0 8.0 30.7 33.0 26.1 2.3 100 3.84 
Market 
1 (0) (7) (27) (29) (23) (2) (88) 
7.1.3 Firm's Strategy 
A number of strategic approaches are available to ensure that the goals 
of the organisation are achieved. Table 7-7'presents the scores and means 
on the level of agreement regarding the strategies taken by the responding 
firms. 
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Table 7-7 Firm's Strategies 
Strongly Strongly Percentage and 
Variables Agree Disagree TotalNumber Mean 
1 2 3 4 5 6 of Respondents 
New Product 18.2 20.5 13.6 25.0 20.5 2.3 100 3.16 
Development (16) (18) (12) (22) (18) (2) (88) 
Product 14.8 31.8 17.0 14.8 21.6 0 100 2.97 
Differentiation (13) (28) (15) (13) (19) (0) (88) 
Higher Risk/Return 3.4 12.5 31.8 23.9 21.6 6.8 100 3.68 
Investment (3) (11) (28) (21) (19) (6) (88) 
Market Share & 22.7 44.3 17.0 11.4 4.5 0 100 2.31 
Competitive Position (20) (39) (15) (10) (4) (0) (88) 
R&D Tech Leader 21.6 26.1 20.5 13.6 15.9 2.3 100 2.83 
& Innovation (19) (23) (18) (12) (14) (2) (88) 
Technological 4.5 35.2 29.5 17.0 11.4 2.3 100 3.02 
Flexibility 1 
(4) (31) (26) (15) (10) (2) (88) 
The Malaysian government has been encouraging manufacturing firms 
to intensify efforts to develop indigenous technological capabilities (Malaysia, 
2001) in order to gain competitive advantage. It is therefore surprising that 
technological leadership as represented by technological leadership, R&D and 
innovation, with a mean score of 2.83, should be ranked lower in terms of the 
strength of agreement than market share and competitive position (mean 
2.31). This mean score shows that the majority of the responding firms agree 
that they aim to improve their market share and competitive position compared 
to maximising their short-term profits and cash flows. The competitive 
advantage could be achieved by focusing on product differentiation rather than 
emphasising lower pricing, which has a mean score of 2.97. Overall, the 
responding firms' responses might position them as prospector organisations 
although the factoring exercise presented in chapter 6 provides a more 
meaningful interpretation. Taking both the factoring exercise and the 
unexpected overall strategic positioning of the firms in terms of national goals 
leads to the conclusion that further research is necessary to understand the 
strategies of Malaysian firms. For the purpose of the current research, the 
results cannot be taken to be valid. 
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7.1.4 Rewards 
Table 7-8 reveals a bi-modal distribution which is particularly strong for 
reactions to rewards based on short-term performance. The largest group of 
companies comprises 31 respondents who scored short-term performance 
measurement at 5, which represents almost the extreme of strongly disagree. 
Out of these companies, 22 has also placed the long-term performance 
measurement at 2, representing almost the extreme of 'agree'. This group 
therefore appears to have a long-term orientation. 
Table 7-8 Rewards 
Strongly Strongly Percentage and 
Variables Agree Disagree Total Number Mean 
1 2 3 4 5 6 of Respondents 
Short-term 1.1 27.3 13.6 18.2 35.2 4.5 100 3.73 
performance (1) (24) (12) (16) (31) (4) (88) 
measurement 
Long-term 15.9 35.2 17.0 18.2 11.4 2.3 100 2.81 
performance (14) (31) (15) (16) (10) (2) (88) 
measurement I I 
7.2 APPRAISAL TECHNIQUES 
In this section, facilities or tools provided by the firms' management are 
shown. Results for frequency of usage and preferred techniques are also 
presented. In addition, the reasons why a particular method is preferred are 
shown. 
7.2.1 Facilities and Tools Provided 
Table 7-9 shows that courses or training are mostly provided for 
payback (48.9 percent), followed by internal rate of return (43.2 percent), and 
net present value (39.8 percent). The majority of firms do not provide courses 
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and training for any of the individual appraisal techniques. Some appraisal 
techniques are very rarely taught or used, as will be shown subsequently. 
Table 7-9 Facilities and Tools Provided 
Appraisal Courseffraining Percentage SoftwarenT Percentage 
Techniques Provided and Total b 
Used and Total 
N b 
/Methods Yes No 
Num er of 
Respondents Yes No 
um er of 
Respondents 
Net Present Value 39.8 (35) 60.2 (53) 88 43.4 (36) 56.6 (47) 88 
(NPV) (100) (100) 
Internal Rate of Return 43.2 (38) 56.8 (50) 88 47.0 (39) 53.0 (44) 88 
(IRR) 100) (100) 
Accounting Rate of 20.5 (18) 79.5 (70) 88 22.9 (19) 77.1 (64) 88 
Return (ARR) (100) (100) 
Discounted Payback 19.3 (17) 80.7 (71) 88 22.9 (19) 77.1 (64) 88 
(DPB) (100) (100) 
Payback (PB) 48.9 (43) 51.1 (45) 88 47.0 (39) 53.0 (44) 88 
(100) (100) 
Real Option (RO) 1.1 (1) 98.9 (87) 88 2.4 (2) 97.6 (81) 88 
(100) (100) 
Monte Carlo simulation 2.2 (2) 97.7 (86) 88 1.2 (1) 98.8 (82) 88 
(100) (100) 
'What if' model or 27.3 (24) 72.7 (64) 88 32.5 (27) 67.5 (56) 88 
sensitivity analysis (100) (100) 
Decision trees 18.2 (16) 81.8 (72) 88 10.8 (9) 89.2 (74) 88 
(100) (100) 
Spreadsheet-based 20.5 (18) 79.5 (70) 88 37.3 (31) 62.7 (52) 88 
simulation tools (100) (100) 
Stochastic project 8.0 (7) 92.0 (81) 88 4.8 (4) 95.2 (79) 88 
activity network (CPM) (100) (100) 
Others 2.4 (2) 97.6 (81) 88 
(100) 
This shows that where courses and training are provided, 
manufacturing firms in Malaysia prefer to support the least sophisticated 
approach although there is some recognition of the importance of discounted 
cash flows methods. 'What if' modelling or sensitivity analysis is the most 
supported of techniques that are relevant to options situations, but only 27.3 
percent of firms provided courses or training for this technique. Only one 
company revealed an interest in supporting real options through courses and 
training. 
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Management also supports the usage of particular methods in decision- 
making by providing software facilities. The results show that facilities for the 
usage of payback period and internal rate of return are the highest (47 
percent). This is followed by net present value (43.4 percent), spreadsheet- 
based simulation tools (37.3 percent) and 'what if' model or sensitivity analysis 
(32.5 percent). Again, there is little support for real options. 
7.2.2 Appraisal Techniques Usage in Decision-Making 
Table 7-10 presents the questionnaire findings for the usage of a range 
of techniques alongside the application of personal judgement. Based on the 
means, where a mean between 2 and 3 indicates that the approach is often or 
sometimes used, the rank of the most used approaches is: (1) payback; (2) 
personal judgement; (3) internal rate of return; and (4) net present value. 
Ignoring personal judgement, which has not been included in pervious 
surveys, this order is consistent with the findings of Pike (1996) and Drury eL 
al (1993) in relation to firms in the United Kingdom. However, averages 
conceal a richer picture of investment appraisal practice, which will be 
explored in chapter 9. The final point to be made in relation to Table 7-10 
concerns the lack of usage of techniques relevant to real options situations. 
This may be explained by the lack of real options situations confronted by 
Malaysian firms, and this will be explored shortly, or confirms the real options 
literature that real options are infrequently used despite their importance. It is 
entirely possible that the literature is correct in asserting that firms confronting 
real options situations make suboptimal decisions regarding the choice of 
techniques, and this is true for firms in Malaysia as much as it is for firms in 
the developed world. Section 7.4 considers this point further. 
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Table 7-10 Appraisal Techniques or Methods Used 
Very Very Percentage and 
Appraisal Often often sometimes seldom Rarely Never TotalNumber Mean 
Technique of Respondents 
Personal 19.3 29.5 30.7 13.6 3.4 3.4 100 2.63 
Judgement (17) (26) (27) (12) (3) (3) (88) 
Net Present Value 19.3 40.9 14.8 11.4 5.7 8.0 100 2.67 
(NPV) (17) (36) (13) (10) (5) (7) (88) 
Internal Rate of 27.3 34.1 12.5 9.1 5.7 11.4 100 2.66 
Return (IRR) (24) (30) (11) (8) (5) (10) (88) 
Accounting Rate of 5.7 19.3 20.5 20.5 9.1 25.0 100 3.83 
Return (ARR) (5) (17) (18) (18) (8) (22) (88) 
Discounted 14.8 13.6 15.9 27.3 10.2 18.2 100 3.59 
Payback (DPB) (13) (12) (14) (24) (9) (16) (88) 
Payback(PB) 36.4 33.0 12.5 9.1 4.5 4.5 100 2.26 
(32) (29) (11) (8) (4) (4) (88) 
Real Option (RO) 0 1.1 0 3.4 6.8 88.6 100 5.82 
(0) (1) (0) (3) (6) (78) (88) 
Monte Carlo 0 0 4.5 8.0 8.0 79.5 100 5.63 
simulation (0) (0) (4) (7) (7) (70) (88) 
'What if'model or 12.5 20.5 21.6 9.1 12.5 23.9 100 3.60 
sensitivity analysis (11) (18) (19) (8) (11) (21) (88) 
Decision trees 1.1 5.7 18.2 14.8 19.3 40.9 100 4.68 
(1) (5) (16) (13) (17) (36) (88) 
Spreadsheet-based 14.8 15.9 18.2 8.0 20.5 22.7 100 3.72 
simulation tools (13) (14) (16) (7) (18) (20) (88) 
Stochastic project 0 2.3 0 9.1 20.5 68.2 100 5.52 
activity network (CPM) (0) (2) (0) (8) (18) (60) (88) 
Others 5.7 2.3 1.1 0 0 90.9 100 5.59 
1 (5) (2) (1) (0) (0) (84) (88) 
The respondents' view of best appraisal technique is reported in Table 
7-11 with internal rate of return (28.4 percent) and payback (23.9 percent) 
being considered the best appraisal techniques. They are followed by 
personal judgement (15.9 percent) and net present value (13.6 percent). 
Based on the results presented in Table 7-10 and Table 7-11, these four main 
techniques are considered to be the ones that are frequently practiced 
perhaps because they are perceived as the best techniques. Chapter 9 
pursues the question of whether the most used techniques are also 
considered to be the best. 
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Table 7-11 Best Appraisal Technique 
Appraisal Technique or Method 
No. of 
Respondents Percent 
Personal Judgement 14 15.9 
Net Present Value (NPV) 12 13.6 
Internal Rate of Return (IRR) 25 28.4 
Accounting Rate of Return (ARR) 4 4.5 
Discounted Payback (DPB) 8 9.1 
Payback (PB) 21 23.9 
Real Option (RO) 0 0 
Monte Carlo simulation 0 0 
What if' model or sensitivity analysis 1 1.1 
Decision tree 1 1.1 
Spreadsheet-based simulation tools 2 2.3 
Stochastic project activity network (CPM) 0 0 
Others 0 0- 
Total Number of Respondents 88 100.0 
7.2.3 Reasons for Usage Preferences Based on Technology Acceptance 
Modelling 
Table 7-12 shows the reasons why particular techniques are preferred. 
Respondents were asked to indicate the level of agreement they attached to 
each reason for their 'best' appraisal technique. Based on the mean, the 
most significant reason for preferring a technique is practicality (mean 2.07). 
This can probably be understood in relation to the next group of reasons, 
representing ease of understanding and use (mean 2.20), supported by 
relevance (mean 2.23), efficiency (mean 2.24) and effectiveness (mean 2.24). 
At the opposite extreme to practicality, the link between the identity of the firm 
and its use of techniques is rejected since neither prestige (mean 3.98) nor 
reputation (mean 4.03) appear to be appropriate reasons for preferring an 
approach. This finding supports suggestions that managers are fundamentally 
pragmatic (Pye, 1994), that the use of payback, personal judgement, internal 
rate of return and net present value serve pragmatic rather than optimising 
ends, consistent with theories of bounded rationality (Simon, 1957). This point 
is considered later in the chapter through a consideration of the interviews, 
where the reasons for using theoretically inferior techniques are discussed. 
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Table7-12 Reasons for Preferring the Perceived 'Best' Technique 
Strongly Strongly Percentage and 
Reasons Agree Disagree Total Number Mean 
1 2 3 4 5 6 of Respondents 
Effective to evaluate & 25.0 39.8 28.4 1.1 4.5 1.1 100 2.24 
select investment (22) (35) (25) (1) (4) (1) (88) 
Decide more efficiently 18.2 46.6 30.7 2.3 2.3 0 100 2.24 
16) ( 1) (27) (2) (2) (0) (88) 
Quantify the flexibility to 9.1 28.4 31.8 18.2 10.2 2.3 100 2.99 
change (8) (25) (28) (16) (9) (2) (88) 
Quantify the strategic 6.8 25.0 38.6 18.2 10.2 1.1 100 3.03 
aspect (6) (22) (34) (16) (9) (1) (88) 
Analyse related or 14.8 44.3 29.5 5.7 3.4 2.3 100 2.45 
different alternative (13) (39) (26) (5) (3) (2) (88) 
Easy to understand and 23.9 45.5 21.6 5.7 2.3 1.1 100 2.20 
use (21) (40) (19) (5) (2) (1) (88) 
Produce rigid or 3.4 8.0 38.6 29.5 17.0 3.4 100 3.59 
inflexible results (3) (7) (34) (26) (15) (3) (88) 
Require mathematical 2.3 34.1 20.5 17.0 17.0 9.1 100 3.40 
skill (2) (30) (18) (15) (15) (8) (88) 
Much time to determine 3.4 19.3 25.0 23.9 17.0 11.4 100 3.66 
variables or parameters (3) (17) (22) (21) (15) (10) (88) 
Consider all types of 11.4 30.7 45.5 10.2 2.3 0 100 2.61 
investment (10) (27) (40) (9) (2) (0) (88) 
Compatible for high-risk 14.8 31.8 29.5 15.9 6.8 1.1 100 2.72 
project (13) (28) (26) (14) (6) (1) (88) 
Compatible for high- 8.0 19.3 27.3 25.0 18.2 2.3 100 3.33 
tech or IT projects (7) (17) (24) (22) (16) (2) (88) 
Information is relevant 31.8 33.0 23.9 4.5 5.7 1.1 100 2.23 
for decision-making (28) (29) (21) (4) (5) (1) (88) 
Give reliable 20.5 33.0 33.0 9.1 4.5 0 100 2.44 
information (18) (29) (29) (8) (4) (0) (88) 
Accurate information for 12.5 31.8 31.8 20.5 3.4 0 100 2.70 
decision-making (11) (28) (28) (18) (3) (0) (88) 
Sufficient information 11.4 42.0 29.5 11.4 3.4 2.3 100 2.60 
for decision-making (10) (37) (26) (10) (3) (2) (88) 
Practical 31.8 36.4 26.1 4.5 1.1 0 100 2.07 
(28) (32) (23) (4) (1) (0) (88) 
Beneficial 15.9 39.8 39.8 4.5 0 0 100 2.33 
(14) (35) (35) (4) (0) (0) (88) 
Good 14.8 
(13) 
35.2 
(31) 
42.0 
(37) 
8.0 
(7) 
0 
(0) 
0 
(0) 
100 ) 
(88) 
2.43 
Give prestige 2.3 10.2 25.0 23.9 27.3 11.4 100 3.98 
(2) (9) (22) (21) (24) (10) (88) 
Reputation for company 3.4 8.0 21.6 29.5 23.9 13.6 100 4.03 
(3) (7) (19) (26) (21) (12) (88) 
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7.2.4 Experience in Using Appraisal Techniques 
Table 7-13 presents the results concerning responding firms' 
experience in applying the appraisal technique in their investment decision- 
making. The majority (68.9 percent) have experience of less than ten years in 
using the technique. About a quarter of the firms (27.6 percent) have 
experience of between six to ten years. The majority of the respondents 
perceived their experience level to be quite high based on the mean score of 
2.65. 
Table 7-13 Experience: Applying Appraisal Techniques 
Variables No. of Respondents Percent 
Years of Experience 
21 - 25 years 8 9.2 
16 - 20 years 10 11.5 
11 - 15 years 9 10.3 
6- 10 years 24 27.6 
4-5 years 17 19.5 
1-3 years 19 21.8 
Total Number of Respondents 87 100.0 
Perceived Experience Level Mean 
High 1 
.9 
10.2 
2 39 44.3 
3 22 25.0 
4 11 12.5 2.65 
5 6 6.8 
Low 6 1 1.1 
Total Number of Respondents 88 100.0 
7.3 Advanced Manufacturing Technology (AMT) 
Table 7-14 shows the types of advanced manufacturing technology 
investments that the responding firms have invested in. More than half of the 
firms have been investing in inventory control systems, production process 
and design, information technology, and product assembly systems. 
However, only 41.9 percent of them have been investing in material handling 
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systems and quality control systems. Table 7-14 also indicates that 
investments in material requirement planning (MRP - 46 firms), computer 
aided design (CAD - 42 firms) and electronic data interchange (EDI - 42 firms) 
are quite popular among the responding firms compared to other types of 
advanced manufacturing technology investments. Based on an overall 
analysis, only 9 responding firms have no experience in applying advanced 
manufacturing technology. It can therefore be concluded that the group as a 
whole has significant experience in advanced manufacturing technology. 
Table 7-14 Investment in Advanced Manufacturing Technology 
Percent and Total Number 
of Firms 
Investment in For Various Types For Each 
Advanced Manufacturing Technology of AMT Under Category of 
Each Category AMT 
Production Process and Design 67.4 (58) 
Computer Aided Design (CAD) 72.4 (42) 
Computer Added Engineering (CAE) 41.4 (24) 
Computer Added Process Planning (CAPP) 19.0 (11) 
Others 5.2 (3) 
Material Handling Systems 41.9 (36) 
Automated Storage & Retrieval System (ASRS) 80.6 (29) 
Automated Guided Vehicles System (AGVS) 33.3 (12) 
Others 5.6 (2) 
Inventory Control Systems 69.8 (60) 
Material Requirement Planning (MRP) 76.7 (46) 
Manufacturing Resources Planning (MRP 11) 43.3 (26) 
Just-in-Time (JIT) 30.0 (18) 
Others 5.0 (3) 
Product Assembly Systems 50.0 (43) 
Robotics 32.6 (14) 
Computer Numerical Control (CNC) 51.2 (22) 
Direct Numerical Control (DNC) 20.9 (9) 
Computer Aided Manufacturing (CAM) 53.5 (23) 
Others 0.0 (0) 
Quality Control Systems 41.9 (36) 
Automated Test Equipment (ATE) 69.4 (25) 
Statistical Process Control (SPC) 66.7 (24) 
Others 2.8 (1) 
Information Technology 57.0 (49) 
Electronic Data Interchange (EDI) 85.7 (42) 
Knowledge-based/expert/f uzzy system (AI) 26.5 (13) J 
Others 6.1 (3) _ 
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7.3.1 Appraisal Techniques Used in Evaluating Advanced Manufacturing 
Technology (AMT) Investments 
This section addresses the hypotheses on the relationship between 
investment decision-making in selecting different types of advanced 
manufacturing technology investments and the use of techniques. The overall 
hypothesis was set out as below: 
H1j: There is a positive relationship between types of advanced 
manufacturing technology (AMT) investment and the use of real 
options. 
If it is found that no manufacturing firms use real options approach in their 
decision-making process, an alternative hypothesis is then set as: 
Hly: There is a positive relationship between types of AMT 
investment and the use of sophisticated capital budgeting 
techniques. 
Since Tables 7-10 and 7-11 indicate that the practice of real options is 
encountered infrequently in Malaysian manufacturing firms, 1-111 can be 
rejected and the second form of hypothesis can be pursued. 
In this study, investments in advanced manufacturing technology are 
differentiated into six categories. The first category of advanced 
manufacturing technology is hypothesised as: 
Hlaii: There is a positive relationship between investment in production 
process and design and the use of sophisticated capital 
budgeting techniques. 
The second category involves investment in the material handling 
systems and its association with sophisticated capital budgeting is 
hypothesised as: 
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Hlbii: There is a positive relationship between investment in material 
handling systems and the use of sophisticated capital budgeting 
techniques. 
The third category of advanced manufacturing technology involves 
inventory control systems, and the association to be determined is: 
Hlcii: There is a positive relationship between investment in inventory 
control systems and the use of sophisticated capital budgeting 
techniques. 
The association between the fourth category of advanced manufacturing 
technology, product assembly systems, and the use of sophisticated capital 
budgeting is hypothesised as: 
H1djj: There is a positive relationship between investment in product 
assembly systems and the use of sophisticated capital budgeting 
techniques. 
The fifth category of advanced manufacturing technology consisting of 
quality control systems is hypothesised as: 
Hleii: There is a positive relationship between investment in quality 
control systems and the use of sophisticated capital budgeting 
techniques. 
The sixth category involves information technology, and its association 
with sophisticated capital budgeting is hypothesised as: 
H1fjj: There is a positive relationship between investment in 
information technology and the use of sophisticated capital 
budgeting techniques. 
Table 7-15 shows the appraisal techniques used in evaluating 
advanced manufacturing technology investments for each of the six 
categories. Personal judgement, payback and internal rate of return are used 
frequently in the investment selection process (as indicated by the percentage 
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rate of usage highlighted in bold). Payback dominates mostly in the selection 
of material handling systems and product assembly systems, whilst personal 
judgement is mostly applied when evaluating inventory control systems and 
information technology investments. However, internal rate of return is applied 
mostly when evaluating investment in computer added engineering (CAE) for 
production process and design. Internal rate of return is also noted as one of 
the techniques used in evaluating investment in robotics under product 
assembly systems, with payback as the main technique. This analysis 
confirms the importance of personal judgement, payback and internal rate of 
return to Malaysian manufacturing firms. Perhaps the most surprising finding 
is that respondents differentiated the various types of advanced manufacturing 
technology, and the importance of specific appraisal techniques appeared to 
be contingent on the type of investment. However, caution has to be taken 
into consideration in generalising the findings due to the small number of 
respondents. 
Table 7-15 Appraisal Techniques Used in Investment Decision-Making 
of Advanced Manufacturina Technoloav 
- 0 0 zý S 
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(D 0 0 -b Cr 
W 911 CL 
Productio n Process and Design 
CAD 35.7 7.1 16.7 2.4 2.4 21.4 7.1 2.4 4.8 100 
(15) (3) (7) (1) (1) (9) (3) (1) (2) (42) 
CAE 8.3 12.5 41.7 4.2 4.2 25.0 - 4.2 100 
(2) (3) (10) (1) (1) (6) (1) (24) 
CAPP 18.2 9.1 18.2 9.1 9.1 18.2 9.1 9.1 100 
(2) (1) (2) (1) (1) (2) (11) 
Others - 33.3 - 33.3 - 33.3 100 
(1) (3) 
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Table 7-15 (continued) 
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Material ndling Systems 
ASRS 37.9 3.4 13.8 3.4 37.9 3.4 100 
(11) (1) (4) (1) 0 1) (1) (29) 
AGVS 8.3 16.7 8.3 66.7 100 
(1) (2) (1) (8) (12) 
Others - - 50.0 50.0 100 
(1) (2) 
Inventory ontrol Systems 
MRP 34.8 2.2 4.5 2.2 6.5 32.6 4.3 4.3 4.3 - 100 
(16) (1) (4) (1) (3) (15) (2) (2) (2) (46) 
MRP 11 40.0 8.0 8.0 8.0 12.0 8.0 8.0 4.0 4.0 100 
(10) (2) (2) (2) (3) (2) (2) (1) (1) (25) 
JIT 38.9 11.1 5.6 5.6 - 16.7 5.6 11.1 5.6 - 100 
(7) (2) (1) (1) (3) (1) (2) (1) (18) 
Others - - 33.3 33.3 - 33.3 100 
(1) (3) 
Product sembly Systems 
Robotics 7.1 14.3 28.6 14.3 35.7 - 100 
(1) (2) (4) (2) (5) (14) 
CNC 31.8 9.1 13.6 9.1 36.4 - 100 
(7) (2) (3) (2) (8) (22) 
DNC 22.2 0 11.1 11.1 55.6 100 
(2) (0) (1) (1) (5) (9) 
CAM 17.4 8.7 26.1 13.0 34.8 - - - - - 100 
. 
(4) (2) (6) (3) (8) (23) 
Quality C ntrol Systems 
ATE 25.0 4.2 16.7 4.2 - 29.2 4.2 - 8.3 - 8.3 100 
(6) (1) (4) (1) (7) (1) (2) (2) (24) 
SPC 39.1 8.7 - 4.3 4.3 21.7 - - 8.7 - 13.0 100 
(9) (2) (1) (1) (5) (2) (3) (23) 
Others 1 - 100 
(100) (1) 
Informati n Technology 
EDI 48.8 9.8 14.6 2.4 17.1 4.9 2.4 100 
(20) (4) (6) (1) (7) (2) (1) (41) 
Al 38.5 15.4 23.1 7.7 7.7 7.7 100 
(5) (2) (3) (1) (1) (1) (13) 
Others 33.3 - 33.3 33.3 100 
(1) (1) (1) (3) 
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Based on these findings, payback period and personal judgement are 
most often applied when evaluating investments in advanced manufacturing 
technology. Thus, hypotheses Hla to Hlf are rejected on balance. 
Hypothesis Hla can be partially supported because internal rate of return 
precedes other techniques when considering investment in computer added 
engineering (CAE), but non-sophisticated techniques are used in selecting 
other types of production process and design investments. As a whole, the 
general hypothesis (1-11) is thus rejected. 
7.3.2 Appraisal Techniques Frequently Used in Evaluating AMT 
Investments 
This section considers the frequency of techniques used in general and 
relates general usage to each category of advanced manufacturing technology 
investments as a whole. The analysis is presented to confirm the lack of 
usage of real options or sophisticated capital budgeting techniques by those 
firms that are involved in advanced manufacturing technology. Appendix 7-1 
shows the distribution of frequency of each appraisal techniques or methods 
used in evaluating different types of advanced manufacturing technology 
investments. 
Table 7-16 Apvraisal TechniauelMethod and Different TvDes of AMT 
Investment in 
AMT/No. of 
Respondents 
Appraisal Technique/ 
Method 
Very 
Often Often 
Accumulated 
Total 
Percentage 
AMT in Production Personal Judgement 24.1 32.8 56.9 
Process and Design NPV 19.0 44.8 63.8 
IRR 27.6 37.9 65.5 
58 respondents ARR - 20.7 20.7 
Discounted Payback 6.9 10.3 17.2 
Payback 39.7 31.0 70.8 
Real Option - 
Monte Carlo simulation 
What if model/Sensitivity analysis 6.9 22.4 29.3 
Decision trees 6.9 6.9 
Spreadsheet 10.3 13.8 24.1 
Stochastic Project Activity (CPM) - - 
Others 5.2 1.7 6.9 
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Table 7-16 (continued) 
Investment in Accumulated 
AMT/No. oi Appraisal Techniquel Very Total 
Respondents Method Often Often Percentage 
AMT in Material Personal Judgement 13.9 36.1 50.0 
Handling System NPV 13.9 52.8 66.7 
IRR 30.6 44.4 75.0 
36 respondents ARR - 16.7 16.7 
Discounted Payback 8.3 19.4 27.7 
Payback 47.2 36.1 83.3 
Real Option - - 
Monte Carlo simulation -- - 
What if model/Sensitivity analysis 8.3 22.2 30.5 
Decision trees 11.1 1 Li 
Spreadsheet 5.6 13.9 19.5 
Stochastic Project Activity (CPM) 
Others 5.6 2.8 8.4 
AMT in Inventory Personal Judgement 11.7 35.0 46.7 
Control System NPV 13.3 41.7 55.0 
IRR 23.3 38.3 61.6 
60 respondents ARR 3.3 18.3 21.6 
Discounted Payback 8.3 16.7 25.0 
Payback 38.3 33.3 71.6 
Real Option 1.7 1.7 
Monte Carlo simulation 
What if model/Sensitivity analysis 8.3 18.3 26.6 
Decision trees 6.7 6.7 
Spreadsheet 8.3 16.7 25.0 
Stochastic Project Activity (CPM) 1.7 1.7 
Others 6.7 3.3 10.0 
AMT in Product Personal Judgement 11.6 32.6 44.2 
Assembly System NPV 18.6 39.5 58.1 
IRR 30.2 27.9 58.1 
43 respondents ARR 4.7 18.6 23.3 
Discounted Payback 16.3 16.3 32.6 
Payback 46.5 25.6 72.1 
Real Option - 
Monte Carlo simulation - - 
What if model/Sensitivity analysis 14.0 14.0 28.0 
Decision trees - 9.3 9.3 
Spreadsheet 14.0 16.3 30.3 
Stochastic Project Activity (CPM) - 
Others 7.0 2.3 9.3 
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Table 7-16 (continued) 
Investment in 
AMT/No. of 
Respondents 
Appraisal Technique/ 
Method 
Very 
Often Often 
Accumulated 
Total 
Percentage 
AMT in Quality Personal Judgement 13.9 27.8 41.7 
Control System NPV 22.2 41.7 63.9 
IRR 30.6 33.3 63.9 
36 respondents ARR - 16.7 16.7 
Discounted Payback 13.9 13.9 27.8 
Payback 3&9 33.3 72.2 
Real Option - 
Monte Carlo simulation - 
What if mode! /Sensitivity analysis 11.1 13.9 25.0 
Decision trees - 2.8 2.8 
Spreadsheet 19.4 16.7 36.1 
Stochastic Project Activity (CPM) 2.8 2.8 
Others 8.3 2.8 11.1 
AMT in Information Personal Judgement 14.3 32.7 47.0 
Technology NPV 22.4 40.8 63.2 
IRR 34.7 36.7 71.4 
49 respondents ARR 16.3 16.3 
Discounted Payback 8.2 16.3 24.5 
Payback 40.8 36.7 77.5 
Real Option - 2.0 2.0 
Monte Carlo simulation 
What if mode I/S ens itivity analysis 10.2 24.5 34.7 
Decision trees 6.1 6.1 
Spreadsheet 12.2 16.3 28.5 
Stochastic Project Activity (CPM) - 2.0 2.0 
Others 8.2 4.1 12.3 
Based on the methods frequently used by managers, as identified by 
usage categorised as 'very often' and 'often', Table 7-16 shows that payback 
period is used most frequently regardless of the type of advanced 
manufacturing technology investments. The second most frequently used 
technique by firms engaged in advanced manufacturing technology 
investments is internal rate of return, followed by net present value and then 
by managers' own personal judgement. It is found that this sequence of 
techniques is applied when evaluating four of the advance manufacturing 
technology types of investments. They include investment in production 
process and design, investment in material handling system, investment in 
inventory control system, and investment in information technology. On the 
other hand, internal rate of return and net present value are both considered 
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being the second most frequently used techniques for evaluating investment in 
product assembly system and investment in quality control system. 
As payback is found to be the most frequently applied technique by 
firms which evaluate advance manufacturing technology investments, this 
finding confirms the rejection of Hypothesis 1. 
7.4 USAGE OF REAL OPTIONS IN DECISION-MAKING 
7.4.1 Options Situations Encountered by Firms 
Table 7-17 shows the types of real options situations encountered by 
the respondents. Clearly, real options theory is neither used, nor is it a 
preferred technique, for almost all firms, and one reason for this might be that 
real options situations are not encountered. Table 7-17 shows that this is not 
the case. The results for the mean scores indicate that the responding firms 
were often or sometimes faced with various options situations. The most 
commonly encountered options situations are: making a follow-on investment 
(mean 2.50), considering capacity increment (mean 2.61), re-evaluating 
investment after a certain period (mean 2.86), and upgrading the investment 
(mean 2.87). 
The firms also sometimes have to defer their investment due to 
information available in the near future (mean 3.20). As for flexibility cost, the 
responding firms sometimes consider it in their investment decision-making 
process (mean 2.99). They also face options situations where there might be 
a possibility of reducing the investment size based on the expected returns, 
and shortening or shutting down its operation when the price is not an 
advantage, with both having a mean score of 3.69. Responding firms seldom 
take into consideration the expected abandonment value when appraising 
their investments (mean 3.91), or consider sharing their production between 
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two sites so as to be able to switch production as needed (mean 4.11), and 
rarely abandon their investment projects once they have been accepted (mean 
4.67). 
Table 7-17 Application of Real Options Situation in Decision-Making 
Options in Very Very Percentage and 
Decision- Often Often Sometimes Seldom Rarely Never Total Number Mean 
making of Respondents 
Defer investment due 1.1 15.9 56.8 14.8 10.2 1.1 100 3.20 
to future information (1) (14) (50) (13) (9) (1) (88) 
Frequency in 0 5.7 26.1 39.8 23.9 4.5 100 3.95 
postponing (0) (5) (23) (35) (21) (4) (88) 
investment 
Re-evaluate 4.5 37.5 37.5 10.2 8.0 2.3 100 2.86 
investment (4) (33) (33) (9) (7) (2) (88) 
Follow-on investment 8.0 48.9 33.0 5.7 4.5 0 100 2.50 
(7) (43) (29) (5) (4) (0) (88) 
Consideration of 9.1 43.2 33.0 9.1 3.4 2.3 100 2.61 
capacity increment (8) (38) (29) (8) (3) (2) (88) 
Account for 2.3 35.6 47.1 4.6 8.0 2.3 100 2.87 
upgrading investment (2) (31) (41) (4) (7) (2) (87) 
Abandon after 0 2.3 17.0 13.6 45.5 21.6 100 4.67 
accepted/ running (0) (2) (15) (12) (40) (19) (88) 
investment 
Consideration of 4.5 18.2 15.9 18.2 29.5 13.6 100 3.91 
expected (4) (16) (14) (16) (26) (12) (88) 
abandonment value 
Flexibility cost 6.8 25.0 46.6 10.2 6.8 4.5 100 2.99 
(6) (22) (41) (9) (6) (4) (88) 
Sharing of site or 3.4 17.2 18.4 14.9 17.2 28.7 100 4.11 
location (3) (15) (16) (13) (15) (25) (87) 
Size reduction 1.1 5.7 46.6 25.0 12.5 9.1 100 3.69 
(1) 95) (41) (22) (11) (8) (88) 
Operation shortened 2.3 11.5 39.1 19.5 17.2 10.3 100 3.69 
or shutdown 1 
(2) (10) (34) (17) (15) (9) (88) 
1 
Table 7-18 shows that only a small number of firms accept investment 
opportunities that fail to meet their investment criteria. They usually take up 
investments only where the required criteria are met. The prevalence of 
advanced manufacturing technology decisions, the widespread experience of 
options situations, and adherence to appraisal criteria dominated by internal 
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rate of return and payback, suggest that Malaysian firms take decisions that 
are potentially suboptimal. 
Table 7-18 Acceptance of Unprofitable Project 
No. of 
Acceptance Respondents Percent 
Yes, we do accept unprofitable projects 14 15.9 
No, we do not accept unprofitable projects 74 84.1 
Total Number of Respondents 88 100.0 
Since there is clear evidence for the need to adopt real options theory, 
the use of the real options approach in investment decision-making must be 
explored. Only three firms have considered using this approach in their 
decision-making as shown in Table 7-19. One firm claims to have used the 
partial difference equations approach, and the other has used the Black- 
Scholes formula and binomial model. The third firm has corisidered using the 
real options approach, consisting of the Black-Scholes - formula, partial 
difference equations, finite difference methods, log transformed finite 
difference schemes, binomial model, trinomial model and lattice model. The 
remaining firms (96.6 percent) have not applied the real options approach in 
their investment decision-making. The reasons for this are also presented in 
Table 7-19. Most firms (64.7 percent) have never heard of the real options 
approach. Other reasons suggested by respondents are that firms prefer to 
use other methods (58.8 percent), or they use judgement, intuition or 
traditional approaches in selecting their investments (42.4 percent). They 
clearly have little experience of real options theory (50.6 percent). 
177 
Data Analysis: Descriptive Statistics and Interviews 
Table 7-19 Real Options Usage 
Percent and Number 
Use of Real Options Approach of Res ondents 
Yes 3.4 (3) 
Types: Partial difference equations (PDE) 33.3 (1) 
Combination: Black-Scholes formula & Binomial model 33.3 (1) 
All of the them 33.3 (1) 
Total Number of Respondents 100 (3) 
No 96.6 (85) 
Reasons: Never heard 64.7 (55) 
Prefer to use other methods 58.8 (50) 
Use judgement/intuition & traditional approaches 42.4 (36) 
Use DCF with increased hurdle rates 12.9 (11) 
Resistance to change 3.5 (3) 
Little usage experience 50.6 (43) 
Lack of training 28.2 (24) 
Few straightforward applications 7.1 (6) 
Difficult to implement & complex 12.9 (11) 
Need mathematical skills 7.1 (6) 
Formulated by sophisticated mathematical 4.7 (4) 
techniques 
Not trusted 1.2 (1) 
Not universally recognised 4.7 (4) 
Regulated/subject to special regulations 5.9 (5) 
Investment committed to predetermined manner 5.9 (5) 
Stress for users to be versatile 2.4 (2) 
Reduce company commitment 4.7 (4) 
Difficult to value as lack of information 8.2 (7) 
Not recognised the importance of real options 4.7 (4) 
Difficult to determine the important options 7.1 (6) 
embedded 
Difficult to determine the underlying assumptions 4.7 (4) 
Need additional assumptions 4.7 (4) 
Require managerial incentives and monitoring 7.1 (6) 
Other reasons 2.4 (2) 
Total Nun)ber of Respondents 100 (85) 
100 (88) 
The use of non-options based techniques in situations involving options 
may have been expected from the literature review and is reflected in the 
alternatives forms of hypotheses that were developed to reflect this possibility. 
A particular interesting suggestion for how firms adapt traditional approaches 
to allow for options is made by Stark (1990) and may provide an alternative 
rational basis for decision-making. This suggestion concerns the adjustment 
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to the hurdle rate to account for the value of options. Stark suggests that 
practitioners may adopt this approach. Unfortunately, evidence from the 
questionnaires suggests that only 12.9 percent applied discounted cash flow 
(DCF) methods with increased hurdle rates. The question remains, therefore; 
what do manufacturing firms do when they confront options situations? 
7.4.2 Appraisal Techniques Applied Under Options Situations 
This section investigates what manufacturing firms do when they are 
faced with options situations. Previous results indicate that the responding 
firms do not applying real options theory when faced with options situations. 
In this study, responding firms that have encountered options situations were 
identified. These firms are the ones that had answered 'very often' and 'often' 
to the options questions. Considering the non-usage of real options in 
decision-making process, the following main hypothesis is tested: 
H2jj: There is a positive relationship between specific options situation 
and the use of sophisticated capital budgeting techniques. 
More detailed hypotheses relating to the options situations were then set 
consisting of: 
H2ajj: There is a positive relationship between the option to defer and 
the use of sophisticated capital budgeting techniques. 
H2bjj: There is a positive relationship between the option to follow-on 
and the use of sophisticated capital budgeting techniques. 
H2cjj: There is a positive relationship between the option to expand 
and the use of sophisticated capital budgeting techniques. 
H2djj: There is a positive relationship between the option to abandon 
and the use of sophisticated capital budgeting techniques. 
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H2ejj: There is a positive relationship between the option to switch and 
the use of sophisticated capital budgeting techniques. 
H2fii: There is a positive relationship between the option to contract 
and the use of sophisticated capital budgeting techniques. 
H2gjj: There is a positive relationship between the option to stop or 
shutdown temporarily and the use of sophisticated capital 
budgeting techniques. 
Table 7-20 presents the means for the usage of appraisal techniques 
for specific options situations, where 1 is 'very often' and 6 is 'never'. Payback 
is the most frequently used for seven out of the twelve options situations. 
Personal judgement and net present value are the most frequently used for 
four out of the five remaining options situations. Only in the case of the option 
to abandon is there evidence that the Malaysian manufacturing firms use an 
approach which is likely to give them insights into the option encountered, and 
in this casd spreadsheet-based simulation tools are the most frequently used. 
The use of net present value and spreadsheet-based simulation tools in 
relation to hypothesis H2d suggests that thi s is the only hypothesis which can 
be supported. In the case of hypothesis H2e, where net present value is the 
most frequently used for site sharing, payback dominates consideration of 
flexibility cost and the best that can be said is that there is partial support. 
Overall, it is only in relation to the option to abandon that Malaysian firms most 
frequently use techniques that can be considered to be appropriate. 
Otherwise, they might be expected to take suboptimal decisions, based on the 
theory of capital investment appraisal. 
Overall, payback is the most frequently used by firms that encounter 
options. As the use of this non-sophisticated capital budgeting is dominant in 
decision-making for options, Hypothesis 2 is rejected overall. 
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Table 7-20 Usage of Appraisal TechniqueslMethods Under Options 
Situatians 
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Defer Investment 2.67 2.87 3.27 4.13 3.87 2.53 6.00 5.93 4.00 5.13 3.53 5.93 6.00 
(Option to Defer) 
Defer Frequency 2.00 3.20 2.80 3.80 4.00 2.20 5.00 5.00 4.40 4.80 3.80 5.40 6.00 
(Option to Defer) 
Re-evaluate Investment 2.59 2.54 2.59 3.84 3.65 2.30 5.84 5.49 3.54 4.62 3.97 5.41 5.78 
(Option to Defer) 
Follow-on Investment 2.60 2.52 2.60 4.02 3.70 2.06 5.88 5.60 3.56 4.52 4.14 5.42 5.56 
(Growth Option) 
Capacity Increment 2.33 2.50 2.43 3.63 3.61 2.17 5.89 5.61 3.30 4.52 3.67 5.48 5.74 
(Option to Expand) 
Up-grading Investment 2.39 2.45 2.67 3.85 3.39 2.24 5.88 5.42 3.24 4.24 4.15 5.42 5.70 
(Option to Expand) 
Abandon Investment 2.00 1.50 3.00 2.50 3.00 4.50 6.00 5.50 3.50 5.00 3.00 5.50 6.00 
(Option to Abandon) 
Consideration of 3.00 2.50 2.80 3.50 3.25 2.35 5.90 5.65 2.95 4.65 2.25 5.60 5.50 
Abandonment Value 
(Option to Abandon) 
Consideration of Flexibility 2.64 2.93 2.82 3.57 3.82 2.54 5.68 5.54 3.68 4.89 3.21 5.57 5.04 
Cost (Option to Switch) 
Site Sharing 2.61 2.39 2.89 3.67 3.94 2.56 5.56 5.56 3.39 4.33 2.78 5.61 5.00 
(Option to Switch) 
Size Reduction of 2.23 3.00 3.33 3.67 4.33 3.67 5.67 5.33 4.00 5.33 3.50 5.50 6.00 
Investment 
(Option to Contract) 
Shortened or Temporarily 2.25 2.58 2.42 3.00 3.17 2.17 5.50 5.25 3.00 4.17 2.25 5.42 5.58 
Shutdown Cost (Option to 
Shutdown Temporarily) 
7.4.3 Usage of Appraisal Techniques Under Different Level of Options 
Situations 
This section considers into the use of appraisal techniques under 
different levels of options situations encountered by the responding firms. It 
determines whether the frequency of having to consider options in decision- 
making process influences the appraisal techniques used in the investment 
selection. The options situations encountered can be categorised into three 
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different levels. The first level is where firms are very often or often faced with 
options situations, the second level involves options situations which are 
sometimes faced, and the third level is where firms are seldom, very rarely or 
never faced with options situations. The mean scores for each appraisal 
techniques under these three levels of options situations were calculated. A 
one-way analysis of variance (ANOVA) was then employed to identify whether 
the use of particular appraisal technique differed as between firms in each of 
the three categories of exposure to options situations. The results on the 
mean scores and ANOVA are presented in Appendix 7-2, and Table 7-21 
shows that eighteen items are significant at the 5 percent level. The results of 
means and ANOVA illustrate that there are no differences for most of the 
appraisal techniques usage between each different level of options situations 
encountered by the firms. Of those eighteen items where the usage of 
techniques appears to be related to the level of exposure to options situations, 
only the use of spreadsheets in relation to the option to abandon, the option to 
switch and the option to shutdown temporarily (as highlighted in the table) 
provides any evidence to support Hypothesis 2. Hypothesis 2 is thus at best 
partially supported. 
Table7-21 Mean and ANOVA on Usage of Appraisal Techniques/ 
Methods Under Different Level of Options Situations 
Firms Encountering Real 
Options Situations ANOVA 
Options Appraisal Technique/ Very Seldom, 
Situation Method Often Some- Very F-value Sig 
or times Rarely or 
Often Never 
Option to Wait 
- Defer Frequency Real Option 5.00 5.87 5.87 5.476 . 006 Follow-on Option 
- Follow-on Investment ARR 4.02 3.24 4.67 3.740 . 028 Discounted Payback 3.70 3.03 4.78 4.398 
. 
015 
Spreadsheet 4.14 2.97 3.78 4.234 
. 
018 
Option to Expand 
- Capacity Increment Real Option 5.89 5.90 5.38 4.319 . 
016 
- Up-grading Investment ARR 3.85 3.39 5.38 9.314 . 
000 
I 
Decision trees 4.24 4.68 5.69 5.736 
. 
005 
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Table 7-21 (continued) 
Firms Encountering Real 
Opt ions Situations ANOVA 
Options Appraisal Technique/ Very Seldom, 
Situation Method Often Some- Very F-value Sig 
or times Rarely or 
Often Never 
Option to Abandon 
- Abandon Investment Payback 4.50 2.87 2.07 5.100 . 008 
- Consideration of Spreadsheet 2.35 3.00 4.41 14.258 . 000 Abandonment Value 
Option to Switch 
- Consideration of Others 5.04 5.78 6.00 4.091 . 020 Flexibility Cost 
- Site Sharing Real Option 5.56 5.69 5.94 3.431 . 037 Monte Carlo simulation 5.56 5.19 5.77 3.348 . 040 Spreadsheet 2.78 3.44 4.08 3.999 . 022 Stochastic Project Activity 5.61 5.00 5.68 4.513 . 014 (CPM) 
Option to Contract 
- Size Reduction of Payback 3.67 2.54 1.78 7.184 . 001 Investment Spreadsheet 3.50 3.24 4.22 3.237 . 044 Option to Shutdown 
Temporarily 
- Shortened or Spreadsheet 2.25 4.29 3.61 6.654 . 002 Temporarily Others 5.58 6.00 5.24 3.177 . 047 Shutdown Cost 
The use of spreadsheets presents a distinct pattern in Table 7-21 and 
can be considered further and in more detail. Spreadsheets present 
significant differences for situations where firms have to decide to make a 
follow-on investment (F = 4.234, p< . 018), consider the abandonment value of 
an investment opportunity (F = 14.258, p<0.00), have site sharing for their 
firms' operation (F = 3.999, p< . 022), consider reducing the investment size 
when the situation is not at an advantage (F= 3.237, p< . 044), and to shorten 
or temporarily shutdown their operation when firms are operating at loss (F = 
6.654, p< . 002). In three out of these five cases, spreadsheets are used more 
frequently by firms who confront the options situation very often or often. This 
finding is not strong, since in two of the five cases, spreadsheets are not used 
more frequently by firms that face options often or very often, but spreadsheet 
may be worthy of future investigation. 
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Thus, the frequency of using these appraisal techniques is not 
influenced by the intensity of options situations. It seems that firms use a 
variety of techniques, regardless of the options situations they are facing. 
However, non-sophisticated techniques are used in many options situations. 
Section 7.4.2 suggests that nearly all the hypotheses relating to options 
situations and the use of sophisticated techniques (Hypotheses 2a to 2c and 
hypotheses 2e to 2f) should be rejected. Only Hypothesis 2d is accepted 
where the option to abandon is related to the use of sophisticated techniques. 
Section 7.4.3 suggested that the use of spreadsheets as simulation tools 
might be associated with the frequency of exposure to options situations, but 
this findings was not a consistent one. Based on the consideration presented 
in sections 7.4.2 and 7.4.3, therefore, the general hypothesis (H2) is rejected. 
7.5 INTERVIEWS 
It is clear from the preceding sections that practicing managers do not 
follow theoretical recommendations for the adoption of options theory, and the 
descriptive statistics suggest the rejection of Hypotheses 1 and 2. This 
section presents material gathered from the interviews and seeks to provide 
an initial answer the question, why do managers avoid optimal techniques? 
The first part of this section builds on material presented earlier in this chapter. 
The second part looks forward and provides an analysis of the interviews that 
links to technology acceptance modelling. The quotations that are provided 
for illustrative purposes in the first part of this section are numbered to provide 
a referencing system that can be used in the second part of this section. 
7.5.1 Popularity of Payback and Personal Judgement 
As a whole, payback remains a popular technique in practice although it 
is considered inferior in theory. Payback therefore provides a good starting 
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point for the discussion of the interviews. Payback is preferred by some of the 
interviewees as it: 
will give some good indications provided your 
assumptions are right If your assumptions are very good, 
then youW get a very good indication". 
[2] "Like using the NPV and discounted payback ... sometimes 
when you use the NPV and look to the end of the project's 
life, you're exposed to the risk. The longer the time for you 
to get the money back, the higher is the risk. So for me, / 
can still question risk, inflation rate, etc. Usually when we 
make business decisions, we want them to be quick and if it 
does not vary that much ... if the payback period is shorter, 
the risk is low. Normally, / can be 90 percent correct if I 
estimate two years instead of five years ahead. Th is is 
because anything can happen within the five years. 
Therefore, they are more comfortable to make decision 
based on payback period". 
[3] "Because it involves more on family running ... so, they are 
more down to earth. They are more traditional type. 
Payback is easier to appV'. 
Personal judgement is also applied in the investment selection process, 
as the available options are hard to quantify in a monetary form. Thus, options 
are valued subjectively: 
[4] we experience options. Still, we use the payback 
method but we do have them in form of subjective ... we 
don't put them in the form of monetary values". 
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[51 "1 can't explain to you but / just can say that they are on 
paper... Most of the benefits considered in taking an 
investment are shown subjectively". 
[61 "... subjective side ... yes. Of course, even NPV is by the 
way of projection. You project the cash outflows and inflows. 
That one is also very subjective ... you won't actually get the 
true picture ... you won't get hundred percent accurate ... 
so, it's more on experience andjudgement" 
Ii [7] ... all of them (options) are hard to calculate. We do not 
calculate and put them in form of monetary values. We only 
put them in the form of other benefits". 
Subjectivity even applies to an approach associated theoretically with 
options theory - the use of decision trees: 
[81 "As for using decision trees .-- it's not sufficient because it is 
still very subjective. Sometimes in order for the 
management to decide is also difficult. Sometimes they 
decide not on what you have presented ... sometimes on 
what they know that can succeed... ". 
Non-sophisticated techniques are used more frequently in evaluating 
investment with embedded options. Managers do consider these options, but 
value them more subjectively, rather than using sophisticated techniques. The 
lack of use of sophisticated techniques is their general relevance to practice: 
191 "... they are more sophisticated ... not much use in real life 
for those sophisticated techniques... ". 
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Practice is concerned with the ease of use of the technique as 
represented by its understandability at the level of senior managers: 
[10] if study it (real options theory) it may be okay ... but 
actual practical sense ... / don't think ... Even if we use it, 
the top people (BOD) ... they don't understand it .... won't 
use such a sophisticated technique. Because if you try to 
propose some other method, you must understand what it 
means ... " 
[11] "... we do calculate the NPV, IRR. But then, when we have 
to present to the big people, we don't really base 
presentations on that ... just the simple calculations. " 
[12] 'The board of directors will see the payback, then they will 
decide. They don't use complicated calculations ...... 
[13] "Yes (top management influences its usage) ... one time our 
MD called the GMs and accounts personnel .... Can you 
imagine how to explain to them all the IRR, ARR, NPV and 
all those measurements! " 
[141 "The management also does not prefer to use it 
(sophisticated techniques), but the one that looks simple and 
easy ... but logical" 
Sophisticated capital budgeting techniques are not well received; 
therefore, the possibility of their frequent use is low. Some of the managers 
are aware of the advantages but place little significance on sophisticated 
techniques: 
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[15] " ... I won't deny it as a good tool for investment decision- 
making. But of course in real life, it is just figures... " 
[161 11.. NPV, it doesn't really exactly reflect the dynamics ... 
how much we make from investment totally. It only 
indicates a plus or minus ... positive, viable and negative, 
not viable. IRR is also the same ... the higher its 
percentage ... it doesn't reflect the actual wealth that you 
get It doesn't indicate the momentum ... how much is the 
wealth. That means when investment is low and the wealth 
is high ... higher percentage, isn't it? But it doesn't tell you 
the momentum ... how much wealth you'll get" 
Managers do not appreciate the shortcomings of their non-sophisticated 
techniques because of satisfaction with their selected technique and belief in 
the success of past investment decisions: 
[17] "... because so far they have never make wrong decision 
before this ... even though during the recession period .... 
They never make any big wrong decision when using the 
payback method. " 
From the interviews, one can conclude that the use of non- 
sophisticated capital budgeting techniques, such as payback and personal 
judgement, is still preferred by most of the managers, regardless of the more 
sophisticated techniques that are defined as the best practice based on 
theoretical considerations. Even though some managers have heard or 
studied the real options models, these models are not widely used as: 
I have heard about option evaluation or those ... but it 
scares people. / have heard of binomial model, trinomial 
model and Black-Scholes, and have tried some of the 
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models before ... but for this kind of business ... it is very 
difficult to present the case or to run these kind of models. " 
[19] "We might have little knowledge to practice using them... " 
[20] "... provided you have the software ... provided you know 
how to do it... 
7.5.2 Relevance of Technology Acceptance Modelling (TAM) 
This section presents an analysis of the quotations presented in section 
7.5.1. The analysis shows that technology acceptance modelling provides 
important insights into why Malaysian managers do not use theoretically 
correct techniques. It appears that technology acceptance modelling is more 
important to an understanding of the interviews than contingency theory, 
although one contingent variable, uncertainty, does appear to be significant to 
the choice of techniques and justifies the use of payback [2] (also see Drury 
et. aL, 1993). 
Two areas of concern raised by technology acceptance modelling are 
clear, although under-developed in the interviews. These are the need for the 
efficiency in decision-making that results from an acceptable technology [2] 
and the importance of knowledge and experience for the practice of options 
theory [19]. Both of these factors appear to be barriers to the adoption of 
options theory. The implication is that if options theory is to become an 
accepted technology, it must be perceived to be efficient, and this implies that 
the data necessary to options theory must be readily available and efficiently 
processed. This latter requirement might be met through the introduction of 
appropriate software [20]. Additionally, managers must increase their 
knowledge and experience of options theory. 
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Increasing knowledge and experience may be related to a second area 
which appears to be important from the interviews. This concerns ease of 
use. Options theory is perceived to be difficult to use [18]. Overcoming this 
difficulty implies more than the adoption of software because an important 
aspect of ease of use is the need to present a case to the senior managers to 
support a proposal ([8], [11], [12)). The technique could be easily explained to 
top management [13] and top management support for a technique is 
important to its acceptance [14]. In terms of Jones and Dugdale's (1994; p. 5) 
analysis of the differences between theory and practice, the use of techniques 
depends upon more than their objective characteristics; techniques must be 
acceptable at an inter-subjective level and in terms of positional rationality. 
Ease of understanding is one of the most important of the technology 
acceptance modelling variables from the descriptive statistics (section 7.2.3). 
The final set of technology acceptance modelling variables to consider 
are those concerned with usefulness (broadly, the ability to quantify) and 
satisfaction (the relevance, reliability and accuracy of information). For the 
interviewees, the world is dynamic and reducing decisions to numbers does 
not capture the complexity ([9], [15], [16]).. For this reason, the assumptions 
that are taken, rather than the techniques themselves, are critical [1]. This 
introduces a subjective element in the use of any technique ([4], [5], [6]). 
Subjective benefits, for instance, are difficult to measure [7]. Decisions are 
thus sometimes taken prior to considering the results as suggested by 
techniques [8]. Techniques provide "an indication" only, rather than an 
absolute answer [1]. Techniques are thus used for decision support ([1], also 
see Powell, 1992). It might be argued that practitioners should pay more 
attention to techniques, but managers appear to believe in the correctness of 
past decisions and thus have little motivation to change. 
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7.6 SUMMARY 
This chapter presents the results of the descriptive analysis. Results 
for questions addressing the techniques used in decision-making indicate that 
the majority of the firms both prefer and use the techniques of payback, 
personal judgement, internal rate of return and net present value. In addition, 
these four techniques are involved in the evaluation of advanced 
manufacturing technology investments, and when encountering options 
situations. The descriptive analysis confirms that the responding firms have 
not applied real options theory in their decision-making. Based on the 
descriptive statistics, it appears that Hypotheses 1 and 2 should be rejected. 
The interviews reinforce the rejection of Hypotheses 1 and 2, and provide 
insights that suggest that the technology acceptance modelling variables 
explain the reasons why particular investment appraisal techniques are 
selected. The next two chapters consider further the question concerning why 
firms choose techniques that are considered by the literature to be suboptimal. 
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DATA ANALYSIS: REGRESSION ANALYSIS 
8.0 INTRODUCTION 
The previous chapter suggested that Malaysian firms rely upon 
personal judgement, net present value, internal rate of return and payback to 
make decisions regarding Advanced Manufacturing Technology (AMT) and 
options situations, and tend to favour non-sophisticated approaches of 
payback and personal judgement. This chapter seeks to understand why 
these techniques are selected, and presents tests for the hypotheses for 
contingency theory. Since the overall framework presented by technology 
acceptance modelling has been rejected as invalid based upon factoring, this 
chapter will consider the relationship between the four major appraisal 
techniques and the separate technology acceptance modelling variables. 
The next section presents means, standard deviations and correlations 
for the relationship between suitable contingency theory variables and the use 
of the four techniques. Each of the hypotheses is then considered in turn. 
Multiple regression is presented as a test of the relationships where possible. 
Next, means, standard deviations and correlations are presented for the 
relationship between the technology acceptance modelling variables and the 
use of four major techniques. Although the number of variables contravenes 
the rule that there should be at least five respondents for each variable, the 
regression models for the technology acceptance modelling variables are 
presented for each of four dominant techniques. The resulting encouraging 
results are interpreted as being provisional because of the relatively high 
number of variables and low number of respondents. The next chapter 
presents results that suggest further evidence that the technology acceptance 
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modelling variables are appropriate to explanations of capital investment 
appraisal practice. 
8.1 MEANS, STANDARD DEVIATIONS AND PEARSON 
CORRELATIONS FOR CONTINGENCY THEORY 
Associations between variables, or "the closeness of the relationship 
between two or more variables... (Churchill, 2002; p. 768), can be determined 
by examining correlations. Correlation indicates the strength and direction of 
the relationship. Thus, a correlation between the dependent variable and each 
independent variable can be calculated, including the correlations between the 
independent variables. The Pearson's correlation coefficient is one of the 
most common measures of correlation used for interval or ratio types of 
variables. It is often referred to as Pearson's r and its value ranges from -1 to 
+1. There is said to be a perfect positive correlation when the Pearson's r 
shows a value of +1, or perfectly negative correlation if its value is -1. 
Table 8-1 presents the mean, standard deviation and Pearson 
correlations for net present value, internal rate of return, payback and personal 
judgement for each of the contingent variables where this is possible (see 
Appendix 8-1 for detailed results). These four techniques are investigated as 
they are the most often used in the decision-making process, as found in the 
previous chapter. The results suggest that the performance variables may be 
significantly associated with capital investment appraisal techniques. 
Additionally, there is evidence to support a link between environment 
uncertainty and environmental diversity and the usage of techniques. 
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Table 8-1 Mean, Standard Deviation and Correlation: NPV, IRR, 
Payback, Personal Judgement and Contingent Variables, 
includina Performance 
Pearson's Correlation 
Variables Mean Standard Personal 
Deviation NPV IRR Payback Judgement 
Size - no. full-time workers 745.45 1680.20 -. 106 -. 136 . 027 -. 027 Size - annual sales 190.80 383.48 -. 122 -. 200* -. 098 . 085 Profit to sales 3.01 . 780 . 274** . 228* . 209* -. 067 Profit to net assets 3.08 . 834 . 228* . 205* . 219* -. 105 Market share 3.06 . 793 . 253** . 157 . 174 -. 037 Suppliers 2.88 1.133 . 079 . 063 -. 059 . 057 Competitors 3.26 . 984 . 005 . 104 -. 012 . 068 Customer 2.96 1.035 . 180 . 099 . 084 -. 123 Technology changes 3.18 . 902 . 094 . 070 . 094 -. 098 Government regulation 3.06 1.333 . 347** . 358** . 203* . 034 Financial/capital market 3.14 1.037 . 245* . 243* . 009 . 109 Interest rate 3.08 1.054 . 153 . 281 ** . 064 . 185* Exchange rate 3.34 1.369 . 244* . 278** . 052 . 063 Raw material market 3.34 1.123 . 069 -. 005 -. 065 -. 056 Customer preference 3.66 1.016 . 117 . 088 -. 001 -. 021 Production technology 3.20 1.019 . 268* . 276** . 148 . 126 Product market 3.84 . 981 A39 . 059 -. 079 . 017 New product development 3.16 1.485 -. 155 -. 015 . 019 -. 155 Product differentiation 2.97 1.393 . 062 . 131 . 241* -. 008 Higher risk/return investment 3.68 1.237 . 138 . 241* . 082 -. 162 Market share & competitive position 2.31 1.087 . 035 -. 063 . 129 -. 085 R&D tech leader & innovation 2.83 1.448 . 103 . 130 . 102 -. 152 Technological flexibility 3.02 1.174 . 011 . 076 . 193* -. 224* Short-term performance measurement 3.73 1.345 . 001 . 056 . 008 . 131 Long-term performance measurement 4.19 1.346 -. 078 -. 110 -. 021 -. 162 
NPV 2.67 1.468 
IRR 2.66 1.639 
Payback 2.26 1.394 
Personal Judgement 2.63 1.235 
Note: 
*>0.05, ** p>0.01 
8.2 MULTIPLE REGRESSION 
8.2.1 Tests of the Suitability of Regression Analysis 
Before using any models or tests to analyse the data, it is important to 
determine whether the data are appropriate for valid inferences to be made. 
Tests for the suitability of regression analysis were conducted. Most of the 
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variables are shown to be normally distributed, making it possible to conduct 
multivariate analysis on the data obtained. Multicollinearity is another 
important issue to be considered when interpreting the explanatory variables. 
Highly collinear variables can distort the results. When there is evidence of 
variables being highly correlated, it is less meaningful to treat them as 
separate entities. Thus, the independent variables should not have their 
Pearson's r exceeding 0.80, or they are likely to be exhibiting multicollinearity 
(Bryman and Cramer, 2001). All independent variables consisting of 
contingent variables and technology acceptance modelling variables have 
Pearson's r less than 0.8, except for profit to sales and profit to net assets 
(0.81), and reputation to prestige (0.90) (see Appendix 8-1 and Appendix 8-2). 
This indicates that multicollinearity might exist between these two pairs of 
variables. 
A common way to assess multicollinearity is to use tolerance and 
variance inflation factor (VIF) values. Hair eL aL (1998) have suggested the 
tolerance of 0.10 as the common cut-off, with its corresponding variance 
inflation factor value above 10. Alternatively, Belsley et aL (1980) suggest 
that variance inflation factors should not exceed 2.5. Subsequent analysis 
adopts this more stringent requirement wherever possible, and multicollinearity 
proves not to be an issue in general. The remaining subsections in this part of 
the chapter consider regression models for each of the hypotheses in turn 
where possible, and present results based upon cross-tabulations in other 
cases. In chapter 6, it is found that Malaysian manufacturing firms do not use 
real options theory in their decision-making process. Thus, the hypotheses 
that were used to test the relationship were based on the use of sophisticated 
capital budgeting techniques instead. The next section, section 8.3, then 
considers contingency theory as a whole by incorporating as many variables 
as possible within the constraints imposed by the nature of the data and the 
limits of the number of respondents. 
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8.2.2 Major Product or Industry Type 
A hypothesis was established to test the association between major 
product and appraisal: 
H3a : There is a positive relationship between the major product or 
industry type and the use of sophisticated capital budgeting 
techniques. 
The sample size precludes testing the major products variable using multiple 
regression. The sample size is even so small that the chi-squared test cannot 
be applied because the resultant matrix contains cells with predicted values of 
less than five responses, even where similar product types are grouped. 
Appendix 8-3 presents the cross-tabulation. Based upon visual inspection, it 
can be concluded that there is no relationship between product type (industry) 
and the usage of capital investment appraisal techniques. The Hypothesis 3a 
is therefore rejected. 
8.2.3 Legal Status of the Firm 
The relationship between the legal status of Malaysian manufacturing 
firms and the use of techniques in their decision-making was hypothesised: 
1-13b : There is a positive relationship between the legal status of the firm 
and the use of sophisticated capital budgeting techniques. 
Dummy variables were created to allow regression to be applied. For 
instance, in the first variables respondents who were sole proprietors were 
coded 1 and the remainder 0 (Donabedian et. al, 1998; Sim and Killough, 
1998). The results are presented in Table 8-2. The table shows that public 
limited companies have the highest Beta value for the four techniques. 
However, correlations with each technique are not significant and P-values 
exceed 0.05. The value of F? 2for each appraisal techniques is low. Even 
though a regression model with a small R2value could be accepted (Allison, 
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1999), the regression does not support the hypothesis since the adjusted R2 
values are very low and the significance of the F-value for the model exceeds 
0.05 in all cases. Thus, Hypothesis 3b is rejected. 
Table 8-2 Multiple Regression: Legal Status and Appraisal Techniques 
Usage 
NPV IRR Payback Personal 
Independent Variables P P P Judgement 
Partnership 
. 
104 
. 
056 . 065 -. 246 Private Limited 
. 
330 
. 302 . 217 -. 097 Public Limited 
. 
152 
. 
097 . 160 -. 129 R2 
. 
033 
. 043 . 009 . 
043 
Adjusted FF -. 002 . 
008 -. 026 . 009 F-Value 
. 955 1.246 . 254 1.259 Sig. of F-value . 
418 
. 
298 . 858 . 294 
8.2.4 Ownership 
Dummy variables were created to allow regression to be applied. The 
hypothesis set to test this relationship was: 
H3c: There is a positive relationship between ownership of the firm and 
the use of sophisticated capital budgeting techniques. 
Table 8-3 shows that different types of ownership do not generally associate 
with the use of sophisticated techniques when looking at the beta values. As 
beta coefficients are contingent and are affected by the correlations of the 
other independent variables, R2 values were then taken into consideration. 
The table shows that the values of F? 2 under each appraisal techniques are low, 
with 17.7 percent as the highest value for net present value usage. The 
adjusted R2 values are also low. Looking at the F-values and its significant 
values, the use of net present value has a p-value less than 0.05. However, 
none of the individual variables is significant. On balance, and given the 
inability to predict internal rate of return, payback and personal judgement, 
Hypothesis 3c is rejected. 
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Table 8-3 Multiple Regression: Ownership and Appraisal Techniques 
Usage 
NPV IRR Payback Personal 
Independent Variables D D Judgement 
Malaysian: Privately Owned 
. 022 . 188 . 
156 
. 
156 
Malaysian: State Owned -. 062 -. 037 . 
044 
. 
000 
Foreign Owned 
. 369 . 354 . 
163 . 265 Malaysian Parent:: Subsidiary -. 010 . 
203 . 000 . 
269 
Foreign Owned: Subsidiary -. 079 . 057 . 
067 
. 
226 
Malaysian Local Firm -. 104 -. 074 -. 087 . 
099 
Malaysian State: Joint Venture -. 051 -. 046 -. 108 . 
121 
Foreign Owned: Joint Venture -. 025 . 
044 -. 052 . 
176 
R2 
. 177 . 112 . 
070 
. 
066 
Adjusted FP 
. 094 . 
023 -. 025 -. 029 
F-Value 2.122 1.250 
. 
739 
. 693 Sig. of F-value . 043 . 
282 . 657 . 697 
Note: 
*p<0.05 
8.2.5 Number of Full-time Workers 
The hypothesis tested on the association of firms' size and the use of 
sophisticated techniques was: 
H3d: There is a positive relationship between the size of the firm and the 
use of sophisticated capital budgeting techniques. 
Here, the firms' size is determined by looking at the number of full-time 
workers employed by the firms. In this case, there is a single variable and 
linear regression is appropriate. The variable was constructed by taking the 
mid-point of each distribution and by using a value of 12,500 for the 'more than 
10,000' category. The analysis using linear regression adds no value to the 
results presented in section 8.1, where it was shown that no correlations were 
significant for firms' size, as represented by the number of workers, and the 
usage of techniques. Dummy variables were used to check this result using 
multiple regression. Table 8-4 presents the findings and confirms that there is 
no relationship between the number of workers and the usage of appraisal 
techniques. Hypothesis 3d is theref ore rejected on this basis. 
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Table 8-4 Multiple Regression: Size (No. of Workers) and Appraisal 
Techniques Usage 
NPV IRR Payback Personal 
Independent Variables 0 0 0 Judgement 
50 and below . 453 . 387 -. 
043 
. 
098 
Between 51 - 150 . 537 . 577 -. 
162 
. 
219 
Between 151 - 250 . 557 . 
427 -. 151 . 
170 
Between 251 - 500 . 
306 
. 
336 -. 249 . 331 Between 501 - 1,000 . 
412 . 295 -. 
412 
. 
098 
Between 1001 - 5,000 . 246 . 154 -. 
233 
. 
146 
Between 5001 - 10,000 . 218 
0.195 . 076 . 086 FP 
. 104 . 094 . 
121 
. 
034 
Adjusted R2 
. 025 . 
014 . 044 -. 051 
F-Value 1.325 1.182 1.567 . 399 Sig. of F-value . 
250 
. 
322 
. 
157 . 900 
8.2.6 Annual Sales of Firm 
In this sub-section, size of the firms is determined by the annual sales. 
As there is a single variable to be tested, linear regression is then appropriate. 
Here, the variable was constructed by taking the mid-point of each distribution 
and a value of RM1.5 billion was used for the 'more than category'. The 
analysis adds no value to the results presented in section 8.1, where it was 
shown that the size of firms, based on their annual sales, does not relate to 
the use techniques. Dummy variables were used to check this result using 
multiple regression and Table 8-5 presents the findings. Table 8-1 shows a 
significant relationship between internal rate of return (IRR) and sales but this 
is not confirmed by multiple regression. The F-value is larger for internal rate 
of return than for both net present value (NPV) and payback but is not 
significant. Hypothesis 3d is therefore rejected. 
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Table 8-5 Multiple Regression: Size (Annual Sales) and Appraisal 
Techniques Usage 
NPV IRR Payback Personal 
Independent Variables 0 0 0 Judgerne to 
RMI million and below . 041 . 
056 . 087 -. 172 Between RM1,000,001 - RMIO million . 123 . 220 . 
129 -. 164 
Between RMIO, 000,001 - RM25 million . 
125 
. 
254 . 
177 -. 107 
Between RM25,000,001 - RM50 million . 
196 
. 354 . 
101 
. 
054 
Between RM50,000,001 - RM100 million . 
017 
. 
146 . 036 -. 051 Between RM100,000,001 - RM500 million . 060 . 118 -. 094 -. 057 Between RM500,000,001 - RMI, 000 million -. 136 -. 076 . 
054 
. 081 R2 
. 057 . 
086 . 058 . 067 Adjusted R2 -. 026 . 006 -. 025 -. 015 F-Value 
. 690 1.080 . 702 . 817 Sig. of F-value . 
680 
. 
384 . 670 . 576 
8.2.7 Performance 
Previous study has investigated the association between contingent 
variables and the firm's relative performance from utilising the discounted cash 
flows techniques (eg. Haka, 1987). In this study, the linkage between 
performance and the use of techniques was explored even though 
performance is not one of the contingent variables. 
Table 8-6 Multiple Regression: Performance and Appraisal 
Techniques Usage 
NPV IRR Payback Personal 
Independent Variables p p p Judgement 
Profit to sales . 201 . 154 . 055 . 054 Profit to net assets . 003 . 054 . 138 -. 147 Market share . 167 . 071 . 098 -. 005 R2 . 098 . 057 . 059 . 012 Adjusted R2 . 066 . 023 . 025 -. 023 F-Value 3.040 1.697 1.748 . 338 Sig. of F-value . 033 . 174 . 163 . 798 Note: 
p<0.05 
Table 8-6 presents the results for this association. It can be seen that 
there is a significant association between performance and net present value. 
This may be interpreted as suggesting either that high performance permits 
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firms to use net present value or that net present value usage leads to high 
performance. A larger number of respondents would allow the exploration of 
the data set to be completed using sequential equation modelling, and this 
might provide insights into the interaction between performance, contingent 
variables and the use of sophisticated techniques. In the event, the adjusted 
R2 is low even though the F-value is significant for net present value. On the 
basis of the low number of respondents, the low adjusted R2and the difficulty 
of interpreting the direction of causality, the further analysis of performance 
has not been pursued. 
8.2.8 Environment Uncertainty 
The association between environment uncertainty and the use of 
sophisticated techniques was hypothesised: 
H3e: There is a positive relationship between perceived environment 
uncertainty and the use of sophisticated capital budgeting 
techniques. 
The results in Table 8-7 show that government regulation is considered 
important relating to the use of net present value, while exchange rate is 
significant for payback. Only the use of net present value is shown to be 
significant, however, based on the F-value for the model as a whole. Thus, 
hypothesis (H3e) is supported. Environmental uncertainty is significantly 
associated with the use of net present value, and government regulation is 
particularly important. There is further evidence for the significance of 
government regulation in the interviews. 
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Table 8-7 Multiple Regression: Environment Uncertainty and 
Appraisal Techniq ues Usage 
NPV IRR Payback Personal 
Independent Variables 0 0 0 Judgement 
Suppliers -. 068 -. 070 -. 227 . 085 
Competitors -. 219 . 
054 -. 096 . 
121 
Customer . 114 . 
038 . 
127 -. 140 
Technology changes . 
071 -. 002 . 030 -. 
100 
Government regulation . 
347 . 310 . 
232 . 
018 
Financial/capital market . 
089 -. 138 -. 310 -. 062 
Interest rate -. 052 . 216 
403 
. 
208 
Exchange rate . 137 . 
013 -. 169 -. 046 
R2 
. 231 . 
141 . 
146 . 062 
Adjusted R2 
. 136 . 
035 . 041 -. 
054 
F-Value 2.435 1.332 1.392 . 
534 
Sig. of F-value . 023 . 
244 . 217 . 
827 
Note: *p<0.05 
8.2.9 Environmental Diversity 
The association between the diversity of the environment surrounding 
the firms and the use of appraisal techniques is hypothesised: 
H3f: There is a positive relationship between perceived environmental 
diversity and the use of sophisticated capital budgeting techniques. 
The F12 and adjusted R2 values are small, and the significance of F-values 
exceed 0.05 (see Table 8-8). Thus, Hypothesis 3f is rejected. 
Table 8-8 Multiple Regression: Environmental Diversity and Appraisal 
Techniques Usage 
NPV IRR Payback Personal 
Independent Variables 0 0 0 Judgement 
Raw material market -. 018 -. 078 -. 074 -. 080 
Customer preference . 044 . 
052 . 
016 -. 032 
Production technology . 245 . 280 . 
184 . 
144 
Product market . 071 . 
000 -. 104 . 
018 
R2 
. 080 . 
082 . 040 . 
024 
Adjusted R2 
. 035 . 038 -. 
006 -. 023 
F-Value 1.795 1.862 . 870 . 
501 
Sig. of F-value . 
138 
. 
125 . 486 . 735 
Note: 
*p<0.05, ** p<0.01 
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8.2.10 Firm's Strategy 
The hypothesis set to test the relationship between firm's strategy and 
appraisal techniques was: 
H3g: There is a positive relationship between the firm's strategy and the 
use of sophisticated capital budgeting techniques. 
As a whole, it is found that there is no relationship between firm's strategy and 
the use of sophisticated techniques. The R2values and adjusted R2values are 
low, and the significance of F-values exceeds 0.05 (see Table 8-9). 
Hypothesis 3g is therefore rejected. 
Table 8-9 Multiple Regression: Firm "s Strategy and Appraisal 
Techniques Usage 
NPV IRR Payback Personal 
Independent Variables 0 0 0 Judgement 
New product development -. 288 -. 165 -. 134 -. 107 
Product differentiation 
. 
104 
. 
113 
. 
317 . 
125 
Higher risk/return investment . 
197 
. 265 . 043 -. 
060 
Market share & competitive position . 033 -. 102 . 125 . 024 R&D tech leader & innovation . 102 . 068 -. 114 -. 094 Technological flexibility -. 052 . 015 . 
153 -. 170 
f? 2 
. 089 . 098 . 
111 . 076 Adjusted R2 
. 
022 
. 031 . 046 . 
007 
F-Value 1.327 1.459 1.694 1.107 
Sig. of F-value . 
255 
. 
203 . 
133 
. 366 
Note: 
"p<0.05 
8.2.11 Rewards 
The relationship between reward schemes and the use of sophisticated 
techniques was hypothesised as: 
H3h : There is a positive relationship between the reward structure and the 
use of sophisticated capital budgeting techniques. 
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The result in Table 8-10 provides no evidence of a relationship between 
environmental diversity and the use of sophisticated techniques. The values 
of R2and adjusted R2are small, and the significance of F-value exceeds 0.05. 
Thus, Hypothesis 3h is rejected. 
Table8.10 Multiple Regression: Rewards and Usage of Appraisal 
Techniques 
NPV IRR Payback Personal 
Independent Variables 0 Judgement 
Rewards 
Short-term perlormance measurement . 065 . 173 . 
029 . 059 
Long-term performance measurement . 114 . 208 . 
037 -. 128 
R2 
. 009 . 033 . 
001 . 029 
Adjusted R2 -. 014 . 010 -. 022 . 
006 
F-Value . 384 1.438 . 
043 1.248 
Sig. of F-value . 682 . 243 . 
958 . 292 
8.3 CONTINGENCY THEORY RESULTS 
Multiple regression can be further used to consider how the variables 
presented in the previous section can be combined to assess the overall 
association between contingency theory and the use of each of the 
techniques. Three models have been developed. The use of three models, 
rather than one, resulted from the limitations imposed by the sample size and 
the need to respect the rule of thumb that states that the relationship between 
the number of variables and the number of responses must exceed 5 (Hair et. 
al, 1998). Given the sample size of 88 usable responses, the maximum 
number of variables that could be included in any model was therefore 17. 
The first model includes the contingent variables: size, environmeni 
uncertainty, environmental diversity and rewards. The second model includes 
all the variables included in model 1 and also incorporates legal status. The 
third model includes all the variables included in model 1 and also 
incorporates ownership. Legal status is not included in model 3 and the lack 
of analysis based on including both legal status and ownership within the 
same model represents a limitation of the research. 
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This section explains how the models were developed and draws upon 
the tests of construct validity that were presented in chapter 6. The next 
section presents the findings and includes a discussion of the results based on 
the approach adopted both in this and previous sections. 
8.3.1 Major Product 
It is possible to use dummy variables to incorporate the major product 
into the modelling process. However, this would require eighteen variables. 
The major product variable is therefore omitted from the regression models. 
8.3.2 Legal Status 
This variable was presented by four dummy variables in model 2. 
8.3.3 Ownership 
This variable was presented by eight dummy variables in model 3. 
8.3.4 Size 
Size was presented by two variables. Size 1 was the number of full- 
time workers and used the same metrics as adopted for sections 8.1 and 
8.2.5. Size 2 was the annual sales and corresponds to sections 8.1 and 8.2.6. 
In each case, mid-point values were included in the regression models. 
8.3.5 Performance 
Performance was not included in this stage of the modelling for the 
reasons outlined in section 8.2.7. 
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8.3.6 Environment Uncertainty 
Each of the external environment questions factor onto one of two 
factors. The external environment uncertainty is therefore represented by two 
variables: environment uncertainty 1 (broadly related to the regulatory 
environment) and environment uncertainty 2 (broadly related to the 
predictability of stakeholders). The predictability of suppliers is excluded from 
the analysis because it factored onto factor 1 and yet appears to be most 
relevant to factor 2. The reliability measures for each of these instruments 
comfortably exceed minimum requirements. Both variables are included in all 
models, and each variable is measured by the sum of the responses to each 
of the questions included in the variable. 
8.3.7 Environmental Diversity 
The environmental diversity variable was presented by the total of the 
four questions analysed separately in section 8.2.9. These four items load on to 
one factor (see section 6.7), suggesting that the instrument meets the 
requirement of construct validity. Additionally, the cronbach alpha for this 
instrument comfortably exceeds 0.5 and therefore suggests that the instrument 
is reliable (see section 6.8). Thus, environmental diversity was included in all 
three models. 
8.3.8 Firm's Strategy 
Strategy was excluded from the analysis as it failed the test of construct 
validity. 
8.3.9 Rewards 
This variable was presented by the total of two questions and 
corresponds to section 8.2.11. Section 6.7 showed that both items load on to 
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one factor. This suggests that the instrument meets the requirement of 
construct validity. Its cronbach alpha also exceeds 0.5, which suggests that 
the instrument is reliable (see section 6.8). Rewards are included in these 
three models. 
8.3.10 Collinearity 
Tables 8-11 to 8-13 present the tolerance and variance inflation factors 
for the three models. It can be seen that no variables should be excluded in 
model 1, even based upon the more restrictive assumption of an acceptable 
maximum variance inflation factor of 2.5 (see Table 8-11). 
TableS-11 Collinearitv. - Firm's Contincient Variables -Modell 
Variables Tolerance VIF 
Size - Workers . 471 2.125 Size - Sales . 437 2.290 Environment Uncertainty 1 . 763 1.311 Environment Uncertainty 2 . 751 1.331 Environmental Diversity . 951 1.051 Reward . 954. 1.048 
Table 8-12 shows that all variables in model 2 were included in the 
regression model when a less restrictive assumption is taken into 
consideration. Here, a maximum variance inflation factor of 10 was accepted 
for these variables (eg. Hair et. aL, 1998), such as for the size variable based 
on annual sales (VIF 2.526) and legal status variables (VIF 2.860 - 
partnership, VIF 7.527 - private limited and VIF 5.787- public limited). 
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Table B-12 Collinearltv. - Firm's Continaent Variables - Model 2 
Variables Tolerance VIF 
Size - Workers . 459 2.180 Size - Sales . 396 2.526 Legal Status - Partnership . 350 2.860 
- Private Limited . 133 7.527 
- Public Limited . 173 5.787 Environment Uncertainty 1 . 669 1.496 Environment Uncertainty 2 . 685 1.459 Environmental Diversity . 938 1.067 Reward . 946 1.057 
Table 8-13 shows that one of the ownership variables (Malaysian but 
privately owned manufacturing firm) had its variance inflation factor of 12.622, 
which exceeds the least restrictive assumption of an acceptable maximum 
variance inflation factor. Thus, model 3 is not pursued. Model 1 and model 2 
should only be used in testing the regression model. 
Table 8-13 Colfinear/tv. - Firm's Continaent Variables - Model 3 
Variables Tolerance VIF 
Size - Workers . 343 2.915 Size - Sales . 319 3.135 Ownership - Malaysian: Privately Owned . 079 12.622 
- Malaysian: State Owned . 374 2.676 
- Foreign Owned . 132 7.567 
- Malaysian Parent:: Subsidiary . 163 6.150 
- Foreign Owned: Subsidiary . 269 3.724 
- Malaysian Local Firm . 390 2.564 Malaysian State: Joint Venture . 463 2.180 
- Foreign Owned: Joint Venture . 214 4.663 Environment Uncertainty 1 . 664 1.506 Environment Uncertainty 2 . 705 1.418 Environmental Diversity . 823 1.215 Reward . 857, 1.167, 
8.4 CONTINGENCY THEORY RESULTS - MULTIPLE REGRESSION 
In this section, the general hypothesis for the relationship between 
firm's contingent variables and the use of sophisticated techniques was tested. 
The hypothesis is: 
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H3: There is a positive relationship between the firm's contingent 
variables and the use of sophisticated capital budgeting techniques. 
Table 8-14 shows that there environment uncertainty 1 (comprising of 
government regulations, actions of financial or capital markets, interest rates 
changes and exchange rate fluctuations) is significant for the use of net 
present value and internal rate of return with both having p-values of less than 
0.05. Thus, hypothesis of H3 is accepted under model 1. 
Table B-14 Multiple Regression: Firm's Contingent Variable and the Use 
of Appraisal Techniq ues - Model 1 
NPV IRR Payback Personal 
Independent Variables 13 0 P Judgement 
Size - Workers . 006 . 057 . 206 -. 198 Size - Sales -. 237 -. 347 -. 227 . 177 Environment Uncertainty 1 . 387 . 397 -. 032 . 195 Environment Uncertainty 2 -. 099 -. 097 . 092 -. 106 Environmental Diversity . 257 . 198 . 008 -. 001 Reward Schemes -. 054 -. 036 -. 013 . 183 W 
. 192 . 200 . 037 . 085 Adjusted F? 2 . 120 . 128 -. 049 . 003 F-value 2.661 2.785 . 428 1.035 Sýq. of F-value . 022 * .0 18 * . 858 . 411 Note: 
*p<0.05, ** p<0.01 
In model 2, another contingent variable was added and tested. Table 
8-15 shows that even though environment uncertainty 1 was statistically 
significant for the use of net present value and internal rate of return, there 
seems to be no association between these sophisticated techniques and the 
firm's contingent variables as a whole. The significance of the F-values 
exceeds 0.05 for both sophisticated techniques. Based on these results, 
hypothesis H3 is rejected for model 2. However, environmental uncertainty 1 
continues to be significant, thus reinforcing the importance of this variable. 
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Table B-15 Multiple Regression: Firm's Contingent Variable and the Use 
of Appraisal Techniq ues - Model 2 NPV IRR Payback Personal 
Independent Variables P P P Judgement 
Size - Workers . 
005 
. 620 . 196 -. 196 Size - Sales -. 189 -. 312 -. 216 . 195 Legal Status - Partnership . 
124 
. 039 -. 030 -. 166 
- Private Limited . 202 . 
093 
. 076 -. 009 
- Public Limited . 
079 -. 015 . 070 -. 064 Environment Uncertainty 1 
. 394 . 
395 -. 060 . 134 Environment Uncertainty 2 -. 128 -. 109 . 
101 -. 072 
Environmental Diversity 
. 
252 
. 
195 
. 016 . 
014 
Reward Schemes -. 063 -. 044 -. 012 . 
181 
W 
. 
204 
. 
207 
. 042 . 110 Adjusted R2 
. 092 . 096 -. 093 -. 015 F-value 1.821 1.860 
. 308 . 877 Sig. of F-value . 
081 
. 
074 
. 
969 
. 550 Note: 
*p<0.05, ** p<0.01 
As a whole, the results indicate partial support for the association 
between the firm's contingent variables and the use of sophisticated capital 
budgeting techniques. Thus, hypothesis H3 is partially supported. 
8.5 MEANS, STANDARD DEVIATIONS AND PEARSON 
CORRELATIONS FOR TECHNOLOGY ACCEPTANCE MODELLING 
VARIABLES 
Table 8-16 shows that all four techniques (net present value, internal rate 
of return, payback and personal judgement) are either highly correlated or 
correlated with two of the technology acceptance modelling variables: (i) 
analyse a series of related investment or different alternatives of investments, 
and (ii) provide accurate information for decision-making (see Appendix 8-2 
for detailed results). Only net present value, internal rate of return and 
payback show a significant correlation with three of the technology acceptance 
modelling variables, which are: (i) effectiveness in evaluating and selecting 
investment, (ii) efficiency in making investment decision, and (iii) relevant for 
decision-making. These techniques are also found to have a significant 
correlation with years of experience in applying them. 
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Table 8-16 Mean, Standard Deviation and Correlation: NPV, IRR, 
Payback, Personal Judgement and TAM Variables 
Pearson's Correlation 
Variables Mean Standard Personal 
Deviation NPV IRR Payback Judgement 
Effective to evaluate & select 2.24 1.061 . 383** . 523** . 532** -. 141 investment 
Decide more efficiently 2.24 . 858 . 273** . 
353** . 534** -. 142 Quantify flexibility to change 2.99 1.208 . 199* . 242* . 193* . 013 Quantify strategic aspect 3.03 1.108 . 085 . 247* . 307** -. 075 Analyse related or different alternative 2.45 1.071 . 213* . 312** . 258** -. 252** Easy to understand and use 2.20 1.019 . 169 . 269** . 318** -. 185* Produce rigid or inflexible results 3.59 1.079 . 146 . 258** . 041 . 116 Require mathematical skill 3.40 1.402 . 282** . 510** . 234* -. 039 Much time to determine 3.66 1.364 . 
184* 
. 323** . 162 . 101 
variables/parameter 
Consider all type of investments 2.61 . 
903 . 059 -. 043 . 163 -. 059 Compatible for high-risk project 2.72 1.174 . 032 . 045 . 088 -. 058 Compatible for high-tech or IT projects 3.33 1.266 . 016 . 166 . 211* -. 
119 
Information is relevant for decision- 2.23 1.182 . 329** . 438** . 473** -. 028 
making 
Give reliable information 2.44 1.060 . 161 . 313** . 442** -. 161 Accurate information for decision- 2.70 1.041 . 
244* 
. 
358** 
. 545** -. 177* 
making 
Sufficient information for decision- 2.60 1.088 . 133 . 232* . 304** -. 061 
making 
Practical 2.07 
. 
932 . 042 . 143 . 234* -. 007 Beneficial 2.33 . 798 . 
074 . 157 . 314** -. 223* Good 2.43 
. 
841 . 098 . 108 . 246* -. 241 * Give prestige 3.98 1.268 . 027 . 074 -. 010 -. 248** Reputation for company 4.03 1.282 . 018 . 099 . 021 -. 224* Course/Training in NPV 
. 
40 . 492 -. 
485** n1a n1a n1a 
Course/Training in IRR 
. 43 . 498 n1a -. 521 ** rVa rVa Course/Training in payback . 49 . 503 rVa n1a -. 414** n1a Software/IT for NPV . 43 . 499 -. 541 rva rVa rVa Software/IT for IRR . 47 . 502 rVa -. 553** rVa rVa Software/IT for payback . 47 . 502 n1a rva -. 347** n/a Experience level in applying techniques 2.65 1.115 . 343** . 280** . 238* -. 080 Years of experience 9.05 6.666 -. 292** -. 311 -. 274** -. 158 
NPV 2.67 1.468 
IRR 2.66 1.639 
Payback 2.26 1.394 
Personal judgement 2.63 1.235 
Note: 
*p<0.05, ** jo < 0.01 
n1a - not applicable 
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8.6 MULTIPLE REGRESSION 
MODELLING 
- TECHNOLOGY ACCEPTANCE 
Hypothesis 4 states that: 
H4 There is a positive relationship between technology acceptance 
modelling (TAM) variables and the use of sophisticated capital 
budgeting techniques 
In chapter 6, technology acceptance modelling variables did not factor as 
predicted. These variables therefore were treated as individual variables. In 
addition, there is a rule of thumb that requires the relationship between the 
number of variables to the number of responses to be more than 5. However, 
this constraint is only a rule of thumb and a multiple regression was done in 
order to see if there is any association regardless of this potential shortcoming. 
The existence of multicollinearity among the technology acceptance was 
determined first, and no evidence of the variables being highly correlated was 
found. All of the variables had their variance inflation factor less than 10 using 
the less restrictive requirement (see Table 8-17), with the exception of 
reputation. This is therefore excluded from the regression model. 
Tab/68-17 Collinearltv. - TechnoloavAcceotance/Wodellina Variables 
NPV IR R 
Variables Tolerance VIF Tolerance VIF 
Effective to evaluate & select investment . 147 6.780 . 147 6.824 Decide more efficiently . 242 4.138 . 244 4.101 Quantify flexibility to change . 483 2.069 . 470 2.129 Quantify strategic aspect . 355 2.816 . 355 2.815 Analyse related or different alternative . 429 2.332 . 428 2.337 Easy to understand and use . 263 3.807 . 265 3.772 Produce rigid or inflexible results . 655 1.527 . 643 1.555 Require mathematical skill . 312 3.202 . 299 3.343 Much time to determine variables/parameter . 324 3.086 . 308 3.243 Consider all type of investments . 618 1.618 . 612 1.634 Compatible for high-risk project . 532 1.879 . 536 1.864 Compatible for high-tech or IT projects . 425 2.352 . 431 2.319 Information is relevant for decision-making . 241 4.157 . 233 4.290 Give reliable information . 239 4.182 . 242 4.127 Accurate information for decision-making . 192 5.206 . 193 5.181 Sufficient information for decision-making . 381 2.624 . 398 2.513 
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Table 8-17 (continued) 
NPV IR R 
Variables Tolerance VIF Tolerance VIF 
Practical . 304 3.290 . 294 3.396 Beneficial . 259 3.858 . 259 3.858 Good . 325 3.076 . 320 3.127 Give prestige . 105 9.485 . 107 9.316 Reputation for company . 098 10.192 . 097 10.256 Course/training . 313 3.192 . 359 2.787 Software/IT . 367 2.728 . 373 2.681 Experience level in applying appraisal technique . 522 1.916 . 518 1.932 Years of experience . 266 3.766 . 298 3.731 Payback Personal J udgement 
Variables Tolerance VIF Tolerance VIF 
Effective to evaluate & select investment . 149 6.694 . 150 6.652 Decide more efficiently . 242 4.134 . 246 4.068 Quantify flexibility to change . 480 2.085 . 493 2.027 Quantify strategic aspect . 354 2.825 . 358 2.795 Analyse related or different alternative . 428 2.339 . 438 2.282 Easy to understand and use . 269 3.724 . 276 3.622 Produce rigid or inflexible results . 645 1.550 . 657 1.521 Require mathematical skill . 308 3.243 . 348 2.872 Much time to determine variables/parameter . 316 3.160 . 336 2.972 Consider all type of investments . 601 1.664 . 624 1.601 Compatible for high-risk project . 532 1.880 . 537 1.863 Compatible for high-tech or IT projects . 434 2.305 . 439 2.278 Information is relevant for decision-making . 219 4.566 . 242 4.140 Give reliable information . 243 4.115 . 244 4.100 Accurate information for decision-making . 192 5.218 . 194 5.157 Sufficient information for decision-making . 385 2.598 . 401 2.491 Practical . 293 3.410 . 305 3.282 Beneficial . 262 3.818 . 274 3.650 Good . 334 2.992 . 343 2.913 Give prestige . 105 9.534 . 112 8.937 Reputation for company . 098 10.253 . 104 9.615 Course/training . 413 2.420 Software/IT . 496 2.015 Experience level in applying appraisal technique . 505 1.982 . 522 1.915 Years of experience . 268 3.732 . 276 3.617 
Table 8-18 presents the results of the regression. The results show 
that the use of internal rate of return (p-value 0.000), net present value (p- 
value 0.001) and payback (p-value 0.002) was related to technology 
acceptance modelling variables as a whole. Three technology acceptance 
modelling variables were found to be significant for the usage of internal rate 
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of return. They were: (1) easy to understand and to use, (2) require 
mathematical skills, and (3) software/IT provided by management. Internal 
rate of return can be considered to be a sophisticated technique, and so 
Hypothesis 4 is partially supported. 
Table 8-18 Multiple Regression: Technology Acceptance Modelling and 
the Use of Appraisal Techniq ues 
NPV IRR Payback Personal 
Independent Variables 0 0 0 Judgement 
Effective to evaluate & select investment . 
083 
. 
076 . 165 . 
015 
Decide more efficiently . 
111 . 188 . 
353 -. 073 
Quantify flexibility to change . 
192 
. 059 . 072 . 
189 
Quantify strategic aspect -. 189 . 033 -. 001 . 
172 
Analyse related or different alternative . 
060 
. 
196 -. 059 -. 290 
Easy to understand and use . 
239 . 361 . 
035 -. 066 
Produce rigid or inflexible results . 069 . 
188 -. 051 . 
121 
Require mathematical skill . 
139 
. 502 -. 
022 -. 225 
Much time to determine variables/parameter . 035 -. 
021 
. 
146 
. 
163 
Consider all type of investments . 198 . 141 . 
173 -. 003 
Compatible for high-risk project -. 044 -. 209 -. 162 . 000 Compatible for high-tech or IT projects -. 121 -. 097 -. 043 -. 147 
Information is relevant for decision-making . 082 -. 
110 -. 136 . 
300 
Give reliable information -. 339 -. 163 -. 186 -. 134 
Accurate information for decision-making 
. 
040 -. 111 . 292 -. 063 Sufficient information for decision-making 
. 090 . 
131 
. 
250 
. 
001 
Practical -. 209 -. 069 -. 462 . 
250 
Beneficial 
. 018 . 109 . 
236 -. 259 
Good -. 071 -. 248 . 050 -. 017 Give prestige . 096 . 
186 -. 297 -. 302 
Course/ training -. 114 -. 092 -. 209 n1a 
Software/IT -. 348 -. 363 -. 141 n1a 
Experience level in applying technique . 
195 
. 
141 -. 138 -. 087 
Years of experience -. 165 . 101 -. 201 -. 086 W 
. 542 . 668 . 538 . 292 Adjusted 
. 337 . 520 . 
331 
. 034 F-value 2.648 4.513 2.603 1.131 
Sia. of F-value . 001 . 000 . 
002 
. 340 Note: 
p<0.05, ** P<0.01 
n1a - not applicable 
Within the technology acceptance modelling adapted from AI-Gahtani 
and King (1999), as presented in section 3.2.2 of this dissertation, training, 
support and experience are related to usefulness and ease of use. 
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Unfortunately, the factoring of the variables did not lead to variables of 
usefulness and ease of use. Taken together with the response rate, the 
encouraging correlations presented in Table 8-16 cannot therefore be 
developed fully. However, Table 8-18 shows that software support is 
important to the understanding of the usage of capital investment appraisal 
techniques. 
8.7 SUMMARY 
This chapter investigates whether any relationship between the firm's 
contingent variables, technology acceptance modelling variables, and the use 
of appraisal techniques could be established. Multiple regression is used for 
this purposes. Before using this test, the appropriateness of the regression 
models is determined in order for valid inferences to be made. The possibility 
of multicollinearity between the independent variables is considered. The 
regression tests for individual contingent variables suggest that the use of 
capital investment appraisal techniques is associated with environment 
uncertainty and government regulation appears to be important. 
Multiple regression using as many of the firm's contingent variables as 
possible was carried out. Model 1 and model 2 (with legal status as additional 
variables) were used to test the relationship between the contingent variables 
and the use of sophisticated techniques. In model 1, it is shown that net 
present value and internal rate of return were related to the contingent 
variables. However, this was not proven when legal status was included in 
model 2. Environmental uncertainty 1 was significant and this variable 
includes government regulation. There appears to be partial support for 
Hypothesis 3. 
The analysis of the technology acceptance modelling variables reveals 
some interesting findings. The model for internal rate of return is strong and 
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three variables are significant. Thus, the general hypothesis (H4) of a positive 
relationship between the usage of sophisticated capital budgeting techniques 
and the technology acceptance modelling variables is partially accepted. 
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DATA ANALYSIS: CLUSTER ANALYSIS 
9.0 INTRODUCTION 
The previous chapter applied regression analysis to determine which 
factors contribute to the use of the selected techniques. The limitation of this 
analysis is that firms are known to use more than one technique (Drury and 
Tayles, 1997; Drury et aL, 1993; Wilkes et aL, 1996), and the use of a 
combination of techniques was evident from the questionnaire. This chapter 
presents the results of grouping firms according to their usage of combined 
techniques. Cluster analysis is used to group firms which share usage 
patterns, and a one-way analysis of variance (ANOVA) is used to assess 
whether the groups differ according to contingency theory or technology 
acceptance modelling (TAM). Finally, the groups are compared in terms of 
their usage of advanced manufacturing technology (AMT) and their experience 
of options situations. 
9.1 CLUSTER GROUPING OF FIRMS 
Given that cluster analysis is rarely encountered in management 
accounting studies, this section explains its nature and introduces an example 
of its contribution to management accounting knowledge. Cluster analysis 
describes a group of techniques whose purpose is to produce a classification 
(Hair et aL, 1998). In the case of questionnaires, this means that respondents 
who complete particular questions in similar ways will be grouped together. 
The intention, therefore, is to produce homogenous groupings based upon 
particular responses (Saunders, 1994). Chenhall and Langfield-Smith (1998), 
Data Analysis: Cluster A. 
for instance, used clustering to classify firms according to their st 
orientation before assessing associations between management accot 
techniques, performance and strategic orientation. They classified companies 
into seven groups and discovered that two groups, with similar strategies, 
based on setting a high priority for customer service and flexibility together 
with a low priority for low price, achieved the highest scores for performance. 
They were then able to consider the ways in which these two groups benefited 
from different techniques in order to address hypotheses developed for their 
study. In the case of the present research, cluster analysis was used to 
determine patterns of combined usage of capital investment appraisal 
techniques within the sample. The patterns that were discovered were then 
used to provide an alternative way of considering the hypotheses to those 
presented in the previous two chapters. 
In this study, the use of seven appraisal techniques is considered. 
These appraisal techniques are selected based on their common usage in 
decision-making but include the new capital budgeting approach, real options. 
The other six techniques that are included in the clustering are: decision made 
based on personal judgement, net present value (NPV), internal rate of return 
(IRR), accounting rate of return (ARR), discounted payback and payback 
period. These are commonly encountered in basic studies of capital 
investment appraisal. Other groupings are possible and further research may 
consider these, particularly groupings which include spreadsheets, following 
the findings presented in section 7.4.3. 
Determining the final number of clusters to be formed is one of the 
more problematic aspects of cluster analysis. Hair et. aL (1998) note that 
there is no standard objective selection procedure for clustering. Therefore, 
many criteria and guidelines have been developed. Saunders (1994) 
suggested, for instance, that the most common approach is to observe the 
clustering stages, and to take a point where the stress is particularly large in 
bringing two clusters together. The dendrogram (Figure 9-1) shows the results 
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Figure 9-1 Dendrogram Using Ward's Method 
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of hierarchical clustering for the appraisal techniques use in decision-making 
using Ward's method. It indicates that three-cluster, four-cluster, five-cluster 
or six-cluster grouping solution could be justified. The six-cluster solution is 
not pursued further because the majority of firms fall into a single cluster, but 
this cluster appears heterogeneous. 
Hair et aL (1998) suggest the agglomeration coefficient as another 
method to determine the number of clusters. This method evaluates the 
changes in the coefficient at each stage of the hierarchical process. There is a 
large percentage change in the coefficient when two very different clusters are 
joined together. Table 9-1 shows the values for the final ten clusters. From 
the table, it can be seen that the largest increase of 38.49 percent happens 
when two clusters are combined into one cluster. The next higher percentage 
(19.08 percent) occurs when three clusters are joined together to form into two 
clusters. The next noticeable change of increase in percentage (16.70 
percent) is in the combination of four clusters into three clusters. The next 
change of increase (12.04) happens when five clusters are combined into four 
clusters, and another one when six clusters are combined into five clusters 
(increases of 10.10 percent). Based on. this, either the two-cluster, three- 
cluster or four-cluster solutions appear to be supportable. 
Table 9-1 Agglomeration Coefficient of Hierarchical Cluster Analysis 
Number 
of Clusters 
Agglomeration 
Coeff icients 
Change 
in Coefficient 
Percentage 
of Changes 
10 375.161 25.920 6.91 
9 401.082 27.893 6.95 
8 428.975 34.500 8.04 
7 463.475 48.591 10.48 
6 512.066 51.706 10.10 
5 563.772 67.903 12.04 
4 631.675 105.476 16.70 
3 737.151 140.620 19.08 
2 877.771 337.865 38.49 
1 1215.636 
220 
Data Analysis: Cluster Analysis 
By combining considerations based upon the dendrogram, percentage 
increases of the agglomeration coefficient, and the number of respondents 
clustered into each group, solutions based upon four-cluster, five-cluster or 
six-cluster grouping are worthy of further consideration. The means and one- 
way analysis of variance can be used to determine whether the clusters differ 
from each other for each of the clustering groupings. Results of the means 
and analysis of variance are shown in Tables 9-2,9-3 and 9-4. 
The results in Table 9-2 indicate that the clusters in the four-cluster 
grouping are significantly different from each other, except for the use of real 
options. Each of the group's observed Fstatistics revealed that the differences 
are significant at the 99.9 percent level. The four-cluster solution indicates 
that two of the groups are tech n iques-orie nted (Cl and C4), while the other 
two rely on personal judgement when making their investment decisions (C2 
and C3). The means suggest that C1 relies most upon payback, whilst C4 
rates net present value most highly in terms of usage. For those groups which 
apply personal judgement in their decision-making, C2 uses personal 
judgement supported by techniques compared to C3, which depends upon 
personal judgement almost exclusively. The interpretation of the clusters is 
therefore clear. Options theory is not significant in the determination of 
clusters. One group, C4, appears to be the users of sophisticated techniques. 
Table 9.2 Ward's: Means and ANOVA on 4-Cluster Grouping Solution 
Cluster F Sig. 
Appraisal Techniques 1 2 3 4 value of F 
Personal Judgement 3.05 2.09 2.31 3.37 6.533 . 001 Net Present Value (NPV) 1.85 2.79 4.75 1.58 36.243 . 000 Internal Rate of Return (IRR) 1.40 2.61 5.00 2.11 32.346 . 000 Accounting Rate of Return (ARR) 2.20 3.15 5.44 5.37 62.033 . 000 Discounted Payback 1.75 3.76 5.25 3.84 25.866 . 000 Payback 1.25 2.45 3.69 1.79 14.810 . 000 Real Options 5.90 5.70 5.88 5.89 . 722 . . 
542 
Note: 
*<0.01 
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Means and the analysis of variance for the five-cluster also show that 
there is also a significant difference among these five clusters, except for the 
use of real options (see Table 9-3). C1, C4 and C5 are tech niques-oriented 
users; with C1 as payback users, C4 as net present value and internal rate of 
return users, and C5 as discounted payback and payback users. C1, C2 and 
C3 present the same interpretation as for the four-cluster solution. C4 for the 
four-cluster solution is now divided into two clusters, with the new C4 
representing a strong usage of sophisticated techniques. 
Table 9-3 Ward's: Means and ANOVA on 5-Cluster Grouping Solution 
Cluster F Sig. 
Appraisal Techniques 1 2 3 4 5 value of F 
Personal Judgement 3.05 2.09 2.31 3.33 3.43 4.851 
. 001 
* 
Net Present Value (NPV) 1.85 2.79 4.75 1.33 2.00 28.032 
. 
000 * 
Internal Rate of Return (IRR) 1.40 2.61 5.00 1.33 3.43 33.717 . 
000 * 
Accounting Rate of Return (ARR) 2.20 3.15 5.44 5.08 5.86 48.601 . 000 
* 
Discounted Payback 1.75 3.76 5.25 5.00 1.86 41.049 
. 
000 * 
Payback 1.25 2.45 3.69 1.75 1.86 10.990 
. 
000 
Real Options 5.90 5.70 5.88 5.83 6.00 . 622 . . 
648 
Note: 
*<0.01 
Table 9-4 shows the results for the six-cluster means and analysis of 
variance. The results also indicate that there is a significant difference among 
these six clusters, except for real options. C1, C2 and C3 are the same 
groups as for the four-cluster solution. In the case of the six-cluster solution, 
C4 now divides into the sophisticated users, C4, and two groups based upon 
the two payback approaches. The six-cluster solution therefore adds little to 
the five-cluster solution from the point of view of improving our knowledge 
about the sophisticated users. 
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Table 9-4 Ward's: Means and ANOVA on 6-Cluster Grouping Solution 
Cluster F Sig. 
Appraisal Techniques 1 2 3 4 5 6 value of F 
Personal Judgement 3.05 2.09 2.22 3.33 2.43 3.43 . 865 . 003 
* 
Net Present Value (NPV) 1.85 2.79 4.56 1.33 5.00 2.00 22.535 
. 000 
* 
Internal Rate of Return (IRR) 1.40 2.61 5.22 1.33 4.71 3.43 27.145 . 000 
* 
Accounting Rate of Return (ARR) 2.20 3.15 5.44 5.08 5.43 5.86 38.413 . 000 
* 
Discounted Payback 1.75 3.76 5.00 5.00 5.57 1.86 33.245 
. 000 
* 
Payback 1.25 2.45 5.22 1.75 1.71 1.86 28.284 
. 000 
* 
Real Option 5.90 5.70 5.89 5.83 5.86 6.00 . 494 . 780 
Note: 
*<0.01 
As a whole, there are relatively minor differences among the clusters for 
four-cluster, five-cluster or six-cluster grouping solution for the use of real 
options. The use of real options is found not to differ among the clusters. The 
non-usage of real options therefore appears, not surprisingly, to be true across 
all groups. Interestingly, the use of internal rate of return is not dominant for 
any of the clusters, even though it is pointed out in Chapters 6,7 and 8 that is 
preferred overall in comparison with net present value. Internal rate of return 
is seen as one of the main techniques for one group in the five-cluster and six- 
cluster solutions, but this is at the same level as net present value usage. 
Clustering is therefore revealing patterns that were not evident in the sample 
as a whole and the finding that one group under the four-cluster solution can 
be described as a sophisticated user is particularly helpful. This group divides 
into two at the five-cluster solution stage and C4 appears to be the group of 
firms that can be described as sophisticated users since net present value and 
internal rate of return are used most frequently. The five-cluster solution 
therefore appears to be the most insightful. 
As hierarchal cluster analysis is rather subjective, it is important to 
validate and study the stability of the final cluster solution. Validation is 
necessary to ensure that the clusters represent the general population, and 
thus can be generalised (Hair et aL, 1998). Although analysis of variance 
was presented in Tables 9-2 to 9-4 to illustrate the status of real options, it is 
not a good approach to validating the final solution. Chenhall and Langfield- 
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Smith (1998, p. 252) cite Aldenferfer and Blashfield (1984) to the effect that 
"ANOVA and discriminant analysis are inappropriate for testing differences 
between groups", but this overstates the points made in the cited work. 
Aldenferfer and Blashfield's (1984) point is that ANOVA is inadequate in 
validating clusters when ANOVA is applied to the same variables that are used 
in the clustering. ANOVA results reported in Tables 9-2 to 9-4 therefore do not 
provide evidence that helps to assess the best cluster solution for the 
dissertation's purposes therefore. The reason for this is that the variables that 
are used in the clustering may be expected to be associated with significant 
ANOVA results. However, variables that are not used in the clustering can be 
used in ANOVA calculations, and Aldenferfer and Blashfield's (1984, p. 66) 
suggest the use of ANOVA in this way to be "among the better ways to 
validate a clustering solution". Tests of hypotheses presented in later sections 
will suggest that the five-cluster solution is valid according to this use of 
ANOVA. 
Another way to validate the number of cluster groups is by using one of 
the methods suggested by Green eL aL (1988). This method involves using a 
different clustering routine. A two-stage procedure, where a hierarchical 
algorithm is applied to specify the number of clusters and cluster centrolds, 
and these results are then used as the starting points for subsequent non- 
hierarchical clustering (Hair et. aL, 1998), was thus adopted. Results from the 
Ward's hierarchical cluster analysis were therefore checked against the non- 
hierarchical clustering technique known as k-Means. Both Ward and Means 
are considered to be good techniques for clustering. 
Comparison of Ward's method and k-Means cluster analysis for the 
four-cluster, five-cluster and six-cluster solutions suggests agreement between 
the two techniques of 88.6 percent, 94.3 percent and 92.0 percent 
respectively. Further validation approaches, including for instance, splitting 
the sample in half (Saunders, 1994) cannot be applied due to the small 
sample size. The validation approach of removing variables does not give 
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promising results. Therefore, caution needs to be exercised in interpreting the 
results of the hypothesis testing which is based on clustering. The five-cluster 
solution is used in subsequent analysis because it appears to produce a group 
of sophisticated users and because the agreement between Wards and k- 
Means is extremely good. 
The results of the cross-tabulation test for Ward and k-Means' cluster 
for the five-cluster solution are presented in Table 9-5. It can be seen that 83 
out of 88 cases (94.3 percent) were classified consistently. It is noted that the 
misclassification falls in three cells, and from the point of view of the Ward's 
classification, affects cluster 2 more than the remaining clusters. Thus, it is 
reasonable to conclude that the data collected from the responding firms can 
validly be clustered into five groups (see Table 9-6). 
Table 9-5 Comparison of Ward's Method by k-Means Routine 
k-Means 5-Cl uster 
ci C2 C3 C4 C5 Total 
Ward C1 Count 19 1 20 
% within Ward 
1 
95.0% 5.0% 100.0% 
% within k-Mean 86.4% 3.3% 22.7% 
C2 Count 29 1 33 
% within Ward 9.1, 0 / 
I 
ý 87.9% 3.00/, 
ý 100.0% 
, 
% within k-Mean 0 13.6 / c 96.7% 7.7 0/ 37.5% 
C3 Count 16 16 
% within Ward 100.0% 100.0% 
% within k-Mean 100.0% 18.2% 
C4 Count 1 1 12 
% within Ward 100 0 '00 ý 
j 
100.0% 
% within k-Mean 92.3 / 13.6% 
C5 Count 7 7 
% within Ward 100.0% 100.0% 
% within k-Mean 100.0% 8.0% 
Count 22 30 16 13 7 88 
Total % within Ward 2 5.0 O/cj 34.1% 18.2% 14.8% 8.0 OX I 100.0% 
% within k-Mean 100.0%, , 100.0% 1 00.00iý 100.0% 100.00 i 00.00ýý 
The result from conducting a one-way variance on analysis on the k- 
Means indicates a significant difference among the five-group's clusters, 
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except for the use of real options. These results are similar to the test 
conducted for the Ward's methods, thus gaining further confidence in the 
interpretation of the five clusters. Since cluster 4 is the sophisticated user, and 
since k-Means includes one company whose classification is ambiguous (ie. k- 
Means includes one company in cluster 4 which is classified as cluster 2 by 
Ward's method), the classification according to Ward's method is used in all 
subsequent analysis. 
Table9-6 k-Means: Means and ANOVA for 5-Cluster Grouping 
Solution 
Cluster F Sig. 
Appraisal Techniques 1 2 3 4 5 value of F 
Personal Judgement 3.09 2.03 2.31 3.15 3.43 4.819 
. 
0()p 
Net Present Value (NPV) 1.95 2.80 4.75 1.38 2.00 26.780 . 
000 
Internal Rate of Return (IRR) 1.55 2.60 5.00 1.38 3.43 31.160 . 000 Accounting Rate of Return (ARR) 2.27 3.10 5.44 5.08 5.86 51.141 . 
000 
Discounted Payback 1.68 3.90 5.25 5.00 1.86 56.992 . 000 Payback 1.41 2.43 3.69 1.77 1.86 9.665 . 
000 
Real Option 5.77 5.77 5.88 5.85 6.00 
. 283 . 888 
Note: 
*p<0.01 
A cross-tabulation of group membership according to the Ward's 
method and perceived best appraisal techniques is presented in Table 9-7. 
This shows that half the firms in cluster 1 perceive the internal rate of return to 
be the best techniques, even though payback is the most often used technique 
for this cluster. Similarly, there is a difference between usage and perceptions 
concerning the best technique for cluster 2. Cluster 2 uses personal 
judgement the most, but supports personal judgement with the use of 
techniques. Of these techniques, payback and internal rate of return are 
preferred by the majority of firms within the cluster, although net present value 
is appreciated by approximately 20 percent of the group. In contrast with 
cluster 1 and 2, there is reasonable agreement between usage and preference 
for the remaining three clusters. Cluster 4 remains the group of most interest, 
although it must be noted that the majority of firms in this group prefer the 
theoretically inferior internal rate of return to net present value. 
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Table 9-7 Clusters - Best Appraisal Techniques 
Be t Appraisal Technique 
' 
r_ 
W 
E 
Ag 
::. U) z 
8 Ward s CO 2! w -be Total 5-cluster =0 >. a Cr. Cr 
. r C C 0 -3 - cc cc < .0 m ;; - ?, - . solution 76 C 
0m 
A CL 
m 
CL 
ý> ri 40) Cis 
0 0 E 
C d) M 
II CL V) 
CI) CO 
C1 0 1 10 1 3 5 0 0 0 20 
C2 4 6 8 3 0 9 1 0 2 33 
C3 10 0 0 0 1 4 0 1 0 16 
C4 0 4 7 0 0 1 0 0 0 12 
C5 0 1 0 0 4 2 0 0 0 7 
Total 14 12 25 4 8 21 1 1 2 88_ 
9.2 CLUSTERING AND CONTINGENCY THEORY 
Busby and Pitts (1997) and Drury and Tayles (1997) note that firms use 
various methods, and may also use multiple methods, when appraising their 
capital investments. Hence, clustering provides an alternative to the previous 
chapter in considering the hypotheses concerned with contingency theory. 
This helps to answer the second research question: What factors contribute to 
the decision to use the selected technique? As discovered in previous 
chapters, there is no use of real options theory in the investment. decision- 
making. Thus, the use of sophisticated capital budgeting techniques is central 
to considering whether firm's characteristics have an influence on the use of 
particular appraisal techniques. By understanding the factors that influence 
the use of sophisticated techniques, it may be possible to promote the 
appropriate use of options theory. For instance, if it is discovered that 
environmental uncertainty drives the use of techniques within the sample, it 
may be argued that firm facing uncertainty should take the extra step of 
adopting options theory. Likewise, if contingent variables are not associated 
with the use of techniques, an understanding of other factors, perhaps the 
technology acceptance modelling variables, for instance, might provide a 
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better basis from which to promote the use of options theory. Thus, the 
general hypothesis to be considered is: 
H3: There is a positive relationship between the firm's contingent 
variables and the use of sophisticated capital budgeting techniques. 
9.2.1 Cluster Membership, Means and One-Way Analysis of Variance 
(ANOVA) 
This section attempts to determine whether contingent variables, such 
as major products, legal status and ownership, size of firms, environment 
uncertainty, environmental diversity, firm's strategy and reward schemes, are 
related to the clustering. Where the questionnaire adopts Likert scales, the 
mean scores were calculated for the firm's contingent variables and a one-way 
analysis of variance (ANOVA) was undertaken to determine if firms with 
particular characteristics fall into the same cluster grouping. In other cases, 
cross tabulations are presented. Chi-squared cannot be used because the 
requirement that predicted values for all cells must exceed 5 cannot be met, 
and so the cross tabulations are simply interpreted subjectively. 
Major Product or Industry Type 
Table 9-8 shows that products manufactured by the responding firms 
do not play an important role in determining cluster membership. Each cluster 
comprises a range of major products and no significant industry type falls 
within a single cluster. 
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rable 9-8 Clusters - Major Product or Industry Type 
Cluster 
Productlindustry 1 2 3 4 5 Total 
Food & beverages 1 5 0 2 1 9 
Tobacco products 1 0 0 0 0 1 
Rubber & plastic products 0 4 1 1 0 6 
Non-metallic mineral 0 1 0 0 0 1 
Wood & wood products, including furniture 1 4 1 0 1 7 
Electric & electronic 2 3 6 0 1 12 
Medical, precision & optical instruments 0 0 0 2 0 2 
Paper & paper product 1 0 1 0 0 2 
Publishing, printing & reproduction of recorder media 1 1 0 0 0 2 
Chemical & chemical products, including petroleum 2 3 1 1 2 9 
Textiles & clothing 2 2 0 1 0 5 
Basic metal 0 2 0 0 0 2 
Fabricated metal products 6 2 2 3 0 13 
Machinery & equipment 2 0 2 1 0 5 
Motor vehicles, trailers & semi-trailer 0 1 0 0 1 2 
Other transport equipment 0 0 0 1 0 1 
Others 1 5 21 1 9 
Total for each cluster 1 20 33 16 1 12 1 71 88 
9.2.1.2 Firm Legal Status 
Table 9-9 shows that legal status of the firms does not determine the 
cluster membership. Only two type of legal status fall under one cluster, which 
are partnership under cluster 2 and other types of legal status under cluster 1. 
However, this assumption should be treated with caution due to the small 
number of respondents in these cases. 
Table 9-9 Clusters - Firm Legal Status 
Cluster 
Legal Status 1 2 3 4 5 Total 
Partnership 0 3 0 0 0 3 
Private limited 14 28 15 11 5 73 
Public limited 4 2 1 1 2 10 
Others 2 
- 
0 0 0 0 
--- 
2 
Total for each cluster Yo 1 33 16 12--- F-7 i 88 
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9.2.1.3 Ownership 
Results for ownership, as presented in Table 9-10, reveal no pattern. 
However, further investigation reveals one interesting finding. If the cluster 
membership for the 15 foreign owned firms is further analysed by country, the 
results show that virtually all Japanese companies fall within cluster 3, the 
cluster which includes companies which use and prefer personal judgement. 
This implies that the use of non-sophisticated techniques could be tied to type 
of ownership. It may be worthy of future research to understand the 
preference for personal judgement as compared to the sophisticated 
techniques. Table 9-11 presents the analysis. 
Table 9-10 Clusters - Ownership 
Cluster 
Ownership 1 2 3 4 5 Total 
Privately owned: Malaysian 8 18 6 4 3 39 
State owned: Malaysian 1 2 0 0 0 3 
Foreign owned 2 2 9 2 0 15 
Subsidiary: Malaysian parent 2 5 0 2 2 11 
Subsidiary: Foreign owned 2 1 1 0 1 5 
Joint venture with local firm 1 1 0 1 0 3 
Joint venture with state 2 0 0 0 0 2 
Joint venture with foreign firm 1 3 0 3 1 8 
Others 1 1 0 0 0 2 
Total for each cluster 20 1 33 1 16 1 12 71 88 
Table 9-11 Clusters - Country of Foreign Owned 
Cluster 
Country 1 2 3 4 5 
_Total United States of America 1 0 0 0 0 1 
Germany 0 0 1 0 0 1 
Sweden 0 0 0 1 0 1 
Austria 0 0 0 1 0 1 
Japan 1 1 7 0 0 9 
Singapore 0- 
-1 
1 0 0 2 
Total for each cluster 2 
ý2-1 
9 2 0 15 
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9.2.1.4 Firm Size 
In order to determine the size of a firm, one can look at its number of 
workers or its annual sales. In this study, it seemed that there is no 
association between size of a firm and clustering groups (see Table 9-12). 
The clustering groups were scattered among the categories for the number of 
workers and firm's annual sales. 
Table 9-12 Clusters - Size: Number of Workers and Annual Sales 
Cluster 
Number of Full-Time Workers 1 2 3 4 5 Total 
50 and below 1 4 3 3 0 11 
51 to 150 2 8 4 2 2 18 
151 to 250 3 7 4 2 1 17 
251 to 500 7 8 1 2 3 21 
501 to 1000 5 3 2 0 1 11 
1001 to 5000 2 2 1 3 0 8 
5001 to 10000 0 0 1 0 0 1 
More than 10000 0 1 0 0 01 1 
Total for each cluster 20 33 1 16 1 12 7 88 
Cluster 
Annual Sales 1 2 3 4 5 Total 
RM1,000,000 and below 0 2 0 1 0 3 
RM1,000,001 to RM10 mil 4 8 4 2 0 18 
RM1 0,000,001 to RM25 mil 0 8 2 3 0 13 
RM25,000,001 to RM50 mil 4 6 4 1 2 17 
RM50,000,001 to RM1 00 mil 5 7 1 0 2 15 
RM1 00,000,001 to RM500 mil 5 1 3 2 3 14 
RM500,000,001 to RM1,000 mil 0 0 0 2 0 2 
More than RM1,000 mil 1 2 1 2 1 0 6 
Total for each cluster. 1 20 33 16 12 71 88 
As in sections 8.2.5 and 8.2.6, the mid-point of each distribution for the 
number of full-time workers and annual sales can be applied. The results for 
the means and the ANOVA for the size variables show no statistically 
significant (see Table 9-13). Both have significant values of F that exceed 
0.05, implying that there is no significant differences among the clusters in 
terms of firms' size, thus confirming the subjective interpretation of the cross 
tabulation presented as Table 9-12. 
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Table 9-13 Means and ANOVA - Size: Number of Workers 
and Annual Sales 
Cluster F Sig. 
Size 1 2 3 4 5 value of F 
No. of Full-Time Workers 
Annual Sales 
660.00 
252.35 
789 39 
82.88 
853.13 
261.38 
868.75 
308.46 
325.00 
160.71 . 
154 
1.223 . 
960 
. 307 
9.2.1.5 Environment Uncertainty 
Table 9-14 presents the results of means and ANOVA for 
environmental uncertainty. As noted in section 8.3.6, the external environment 
variables can be combined into two overall variables based upon the results of 
factoring. Environment uncertainty 1 consists of variables concerning the 
predictability of: (i) government regulation, (ii) financial or capital market 
actions, (iii) interest rates changes, and (iv) exchange rate fluctuations, whilst 
environment uncertainty 2 consists of: (i) actions of competitors (ii) 
preferences and tastes of customers, and (iii) rate of technological changes. 
Tabie9-14 Means and ANOVA -Environment Uncertainty 
Cluster F Sig. 
Variables 1 2 3 4 5 value of F 
Suppliers Actions 2.85 2.73 3.19 3.08 2.57 . 664 . 619 Competitors Actions 3.25 3.12 3.19 3.45 3.83 . 794 . 532 Customers Preferences and Tastes 3.00 3.06 3.13 2.55 2.71 . 720 . 580 Technology Changes 3.20 3.25 3.19 2.70 3.43 . 887 . 476 Government Regulation 2.60 2.88 3.93 2.92 3.57 2.884 . 027 Financial/Capital Market Actions 3.15 2.97 3.58 3.00 3.43 . 953 . 438 Interest Rate Changes 2.90 2.75 3.47 3.50 3.57 2.448 . 053 Exchange Rates Fluctuations 2.65 2.87 4.06 4.25 4.33 6.942 . 000 Environmental Uncertainty (combined) 
Environment Uncertainty 1 14.15 14.00 17.82 16.55 17.67 2.765 . 034 Environment Uncertainty 2 9.47 9.50 1 9.53 8.67 10.17 . 419 1 . 795 
NOte: 
.p<0.05, **p < 0.01 
When the environmental uncertainty is considered as individual 
variables, there are significant differences between the clusters for exchange 
rate fluctuations (p-value 0.000) and government regulation (P-value 0.027). 
The firms' perception on the predictability of these environment uncertainty 
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variables seems to be different for each cluster. The clusters are also 
statistically different for the combined variable, environment uncertainty 1 (p- 
value = 0.034). This supports the findings of regression analysis that 
regulatory uncertainty impacts the usage of techniques (sections 8.2.8 and 
8.4). The significance of regulatory uncertainty was also evident from the 
interviews. One of the interviewees mentioned that sophisticated techniques 
are used to evaluate investment as imposed by the government: 
Ii 
... so any investment ... those that the government 
impose ... just to accommodate these requirements ... we 
will say that (NPV and IRR will be used) ... because when 
it comes to our company policy, we have three types of 
capital expenditure types of investments ... we invest ... 
we have to do that because of the requirement ... safety 
requirement, environment requirement, government 
requirement... ". 
Cluster 4 experiences relatively high uncertainty as regard to exchange 
rate fluctuations but is relatively neutral. for government regulation. It is 
therefore appears to be difficult to establish a clear and unambiguous 
interpretation of the relationship between regulatory uncertainty and the use of 
sophisticated techniques. Overall, cluster 4's experience of regulatory 
uncertainty appears to be no worse than that experienced by cluster 3 and 5. 
So, whilst there is further support for hypothesis Me, the practical implications 
for the implementation of options theory are unclear. 
The data also provides a little support for the relationship between 
payback and uncertainty, complementing the evidence in the interviews to 
support this relationship (see section 7.5.1). Cluster 5 both used and 
preferred payback. Only in regard to suppliers' actions does cluster 5 
experience greater uncertainty than the other clusters, and the differences is 
not statistically significant. This reinforces the findings of regression analysis, 
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where the use of payback could not be predicted from contingency theory, and 
where there was no association between the use of payback and uncertainty 
(sections 8.2.8 and 8.4). However, there is more support for a relationship 
between the use of payback and uncertainty in the case of cluster 1, which 
was the group that made the greatest use of payback but that included 
companies which perceived internal rate of return as the best technique. In 
the case of cluster 1, the uncertainty surrounding both government regulation 
and exchange rate fluctuations was significantly greater. 
9.2.1.6 Environmental Diversity 
Table 9-15 shows that there are no significant differences between 
clusters (p-values exceed 0.05) for environmental diversity, including the 
combined variables. 
Table9-15 Means and ANOVA -Environmental Diversity 
Cluster F Sig. 
Variables 1 2 3 4 5 value of F 
Raw Material Market 3.60 3.48 3.25 2.50 3.57 2.315 . 064 Customer Preferences 3.60 3.76 3.75 3.17 4.00 1.030 . 397 Production Technology 3.25 3.09 3.56 2.83 3.43 1.094 . 365 Product market 3.90 3.85 4.06 3.58 3.57 . 550 . 700 Environmental Diversity (combined) 14.35 1 14.18 1 14.63 1 12.08 1 14.57 1.862 . 125 
9.2.1.7 Firm's Strategy 
The results in Table 9-16 show that the firm's strategies do not differ 
between the five cluster groups. Cluster 4 appears to have the highest mean 
values. This contradicts with the assumption that more sophisticated 
techniques should be used by prospectors due to the unpredictable 
characteristics of the selected investments (Fama, 1977). 
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Table9-16 Means and ANOVA -Firm's Strategy 
Cluster F Sig. 
Variables 1 2 3 4 5 value of F 
New Product Development 2.90 3.30 2.81 3.58 3.29 . 696 . 597 Product Differentiation 2.75 2.82 3.13 3.50 3.00 . 697 . 596 Higher Risk/Return Investment 3.30 3.73 4.25 3.50 3.57 1.439 . 228 Market Share & Competitive Position 2.25 2.18 2.38 2.58 2.43 . 344 . 847 R&D Technology Leader & Innovation 2.65 2.61 3.13 3.00 3.43 . 773 . 546 Technological Flexibility 2.65 3.00 3.25 1 3.67 1 2.57 1.892 1 . 120 _j 
9.2.1.8 Rewards 
The means and ANOVA for the rewards based on short-term and long- 
term performance measurements (see Table 9-17) are not significantly 
different among the clusters (p-values exceed 0.05). The same results can 
also be seen when the reward variables are combined based on factoring. 
Thus, the use of techniques in decision-making is not influenced by the 
rewards based on performance measurement. 
Table9-17 Means and ANOVA -Rewards 
Cluster F Sig. 
Variables 1 2 3 4 5 value of F 
Short-term Performance Measurement 
Long-term Performance Measurement 
3.65 
4.55 
3.61 
4.33 
3.87 
3.62 
4.00 
4.17 
3.71 
3.86 . 
246 
1.279 . 
911 
. 285 Rewards 8.20 7.94 7.50 8.17 7.57 . 255 , _-qn6 
9.2.1.9 Firm's Contingent Variables 
As a whole, the results presented in the previous sections show that 
there are no differences on most of the firm's contingent variables between 
groups, as their significant level values are more than 0.05, except for 
environment uncertainty 1. Overall, firm's contingent variables do not play an 
important role in determining what type of appraisal techniques needs to be 
used in their investment decision-makings. Therefore, the hypothesis (H3) 
concerning the relationship between firm's contingent variables and the use of 
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sophisticated capital budgeting techniques is at best partially supported. In 
the case of environmental uncertainty 1, the findings do not support clear 
policy implementations. Contingency theory is therefore limited in its ability to 
answer the questions posed by this research. 
9.3 CLUSTERING AND TECHNOLOGY ACCEPTANCE MODELLING 
(TAM) 
This section considers the reasons why managers prefer to use a 
particular combination of appraisal techniques based upon the separate 
technology acceptance modelling variables. This may help to determine the 
reasons that can be associated with the use of sophisticated techniques in 
order to encourage the usage of options theory in the near future. The 
technology acceptance modelling variables are employed to answer the 
second research question. Clustering is used as a basis to access the 
hypothesis: 
H4: There is a positive relationship between technology acceptance 
modelling (TAM) variables and the use of sophisticated capital 
budgeting techniques. 
9.3.1 Technology Acceptance Modelling Variables 
Table 9-18 presents the results for the means and the one-way analysis 
of variance (ANOVA) for the reasons why firms believe particular techniques 
to be the best. The ANOVA procedure indicates statistical significant 
differences for a number of the variables. Nearly 50 percent of the variables 
are significant. Table 9-18 presents the variables in accordance with the 
customary headings of usefulness, ease of use, compatibility, satisfaction, 
attitude and image. This clarifies the findings and respects the reliabilities of 
the questionnaire (section 6.8 shows that the Cronbach alpha was acceptable 
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for the technology acceptance modelling variables), even though construct 
validity was poor. Presenting Table 9-18 in this way suggests that future work 
on technology acceptance modelling may concentrate on the areas of 
usefulness and satisfaction, where nearly all variables are significantly 
different as between the clusters. 
Table9-18 Means and ANOVA on the Reasons for Using Particular 
ADDraisal Technidue 
Cluster F Sig. 
Variables 1 2 3 4 5 value of F 
Usefulness 
Effective to evaluate & select investment 1.60 2.12 3.44 2.08 2.14 10.045 . 000 Decide more efficiently 1.85 2.27 2.88 2.00 2.14 3.974 . 005 Quantify the flexibility to change decision 2.40 3.06 3.63 2.83 3.14 2.578 . 043 Quantify the strategic aspects of an 2.65 2.91 3.56 3.00 3.57 2.134 . 084 investment 
Analyse series of related or different 1.90 2.39 3.25 2.58 2.29 4.197 . 004 investment alternatives 
Ease of Use 
Easy to understand and use 1.85 2.24 2.81 2.08 1.86 2.438 . 053 Produce rigid or inflexible results 3.40 3.61 3.81 3.33 4.00 . 741 . 567 Require a lot of mathematical skill 2.85 3.06 4.44 3.50 4.00 4.361 . 003 Much time required in determining the 3.35 3.48 4.44 3.58 3.71 1.767 . 143 variables and parameters 
Compatibility 
Consider all type of investments 2.35 2.88 2.56 2.50 2.43 1.290 . 281 Compatible for evaluating high-risk type 2.30 2.85 2.75 3.00 2.71 . 908 . 463 of investment 
Compatible for evaluating high 2.95 3.39 3.62 3.25 3.57 . 756 . 557 technology or IT type of investment 
Satisfaction 
Obtain relevant information for decision- 1.65 1.97 3.44 2.25 2.29 7.524 . 000 making 
Give reliable information 1.90 2.36 3.13 2.42 2.86 3.691 . 008 Provide accurate information for 2.05 2.67 3.56 2.67 2.86 5.789 . 000 decision-making 
Attitude 
Sufficient information given 2.10 2.48 3.25 2.75 2.86 2.976 . 024 Practical to use 1.95 1.91 2.44 2.08 2.29 1.047 . 388 Beneficial to use 2.10 2.27 2.69 2.33 2.43 1.304 . 275 Good for organisation 2.20 1 2.52 2.75 2.25 1 9 1.239 . 301 Image 
Give prestige 3.60 3.91 4.44 3.92 4.43 1.234 . 303 RepUta tion for organisa tion 3.75 3.91 1 4.56 3.92 4.43 1.206 . 314 ivore: 
.p<0.05, **p < 0.01 
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The results in Table 9-18, which confirms some of the insights provided 
by the interviews data and presented in section 7.5, is not at all obvious. We 
might expect from the options theory literature (Smit, 1997; Lander and 
pinches, 1998; Lefley, 1996a; Lucuis, 2001), for instance, that mathematical 
skill will provide a barrier to the adoption of options theory and sophisticated 
techniques. We learn from Table 9-18 that the sophisticated users (cluster 4) 
tend to be neutral regarding the mathematical skill required for internal rate of 
return and net present value. At first sight, this appears to be counter-intuitive 
and to challenge the validity of the questionnaire and the clustering. However, 
combining this finding and the interview material presented in section 7.5 
suggests an alternative interpretation. This is that the sophisticated users see 
beyond the technique to broader considerations and are not challenged by 
factors such as mathematical skill. Mathematical skill is not significant for the 
sophisticated users and so they are neutral with regard to this statement in the 
questionnaire. Where agreement is indicated, the area of greatest agreement 
is for the variables, 'easy to understand and to use, 'practical to use', and the 
two variables concerning the efficiency and effectiveness of techniques. Thus, 
this agreement supports the use of the sophisticated technique in decision- 
making. In other words, cluster 4 appears to be pragmatic and freed from 
concerns about techniques per se. 
For the variables where there are significant differences between the 
groups, cluster 3 (the personal judgement group), provides the lowest level of 
agreement amongst all the groups. This finding is to be expected for the 
variable regarding the need for mathematical skill. In all other cases, this 
finding suggests that the least sophisticated group of users is the least 
satisfied with their practice of capital investment appraisal. 
The use of techniques to support decision-making, therefore, seems to 
be associated with increased satisfaction. The most satisfied group is the 
group which makes most use of payback, suggesting that simple techniques 
may be sufficient to give satisfaction. 
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9.3.2 Facilities or Tools Provided 
Association between the facilities or tools provided by firms and the use 
of appraisal techniques is investigated: 
H4g: There is a positive relationship between facilities and tools 
provided by management and the use of sophisticated capital 
budgeting techniques. 
The results in Tables 9-19 and 9-20 show that no relationship can be 
established between the facilities or tools provided by firms in using the 
appraisal techniques in their investment decision-making and the clustering of 
techniques used in decision-making. There is no definite group membership 
for either courses or training, or the usage of software or information 
technology for capital budgeting process. 
Table 9-19 Clusters - Courses or Training Provided by Firm 
Cluster 
Appraisal Technique/Method 1 2 3 4 5 
Net Present Value (NPV) 12 13 1 7 2 
Internal Rate of Return (IRR) 11 17 1 8 1 
Accounting Rate of Return (ARR) 7 6 0 4 1 
Discounted Payback Period (DPB) 7 4 0 4 2 
Payback Period (PB) 11 19 3 8 2 
Real Option approach 0 1 0 0 0 
Monte Carlo simulation 0 1 0 0 1 
'What if'model or sensitivity analysis 9 6 0 7 2 
Decision trees 5 4 1 5 1 
Spreadsheet-based simulation tools 4 6 2 5 1 
Stochastic project activity network (CPM) - based tool 2 1 0 4 0 
Discounted Cash Flow (DCF) 12 19 2 8 2 
Non-sophisticated appraisal techniques 12 20 3 9 2 
Other appraisal techniques 1 11 1 12 2 8 3 
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Table 9-20 Clusters - Software or IT Used by Firm 
Cluster 
Appraisal Tech nique/Method 1 _T 2 3 4 5 
7e-tPresent Value (NPV) 11 13 0 9 3 
internal Rate of Return (IRR) 11 17 0 10 1 
Accounting Rate of Return (ARR) 8 5 0 5 1 
Discounted Payback Period (DPB) 8 4 0 4 3 
Payback Period (PB) 10 17 1 9 2 
Real Option approach 1 1 0 0 0 
Monte Carlo simulation 0 1 0 0 0 
'What if' model or sensitivity analysis 10 7 1 8 1 
Decision trees 3 3 0 2 1 
Spreadsheet-based simulation tools 8 8 5 7 3 
Stochastic project activity network (CPM) - based tool 1 1 0 2 0 
Others 0 1 0 0 1 
Discounted Cash Flow (DCF) 11 18 0 10 3 
Non-sophisticated appraisal techniques 11 18 1 10 3 
Other appraisal techniques 13 14 5 10 4 
9.3.3 Experience 
The relationship between the number of years of experience, or the 
perceived level of experience, and the use of appraisal techniques is 
hypothesised as: 
H4h: There is a positive relationship between experience and the use 
of sophisticated capital budgeting techniques. 
Table 9-21 provides the cross tabulation. It appears that the length of 
time or experience in using the appraisal techniques does not relate to any of 
the clustering groups. 
Table 9-21 Clusters - Experience in Applying Appraisal Technique 
Cluster 
Years of Experience 1 2 3 4 5 Total 
21 to 25 years 3 3 1 1 0 8 
16 to 20 years 4 5 1 0 0 10 
11 to 15 years 2 3 0 3 1 9 
6 to 10 years 6 6 3 6 3 24 
4 to 5 years 2 6 7 1 1 17 
1 to 3 years 3 9 4 1 2 19 
Total for each cluster 1 20 1 32 1 16 1 12 7 87 
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Taking the mid-point for each distribution to determine the mean values 
and the ANOVA of the experience variables shows that the results for means 
and the ANOVA (see Table 9-22) indicate no statistically significant difference 
among the clusters for the numbers of year managers have been using the 
techniques in their decision-making process. However, the mean for cluster 1 
implies that managers who have being using payback the most frequently are 
the ones with the highest level of experience. This is pointed out by one of the 
interviewees: 
"in our organisation, our top people are vety experienced so 
they know like which one is good. They will use the basic 
non-sophisticated methods. They will set the payback or 
years needed in order to get the return back of an investment 
After that it will be the additional benefit gained from the 
investment". 
Table9-22 Means and ANOVA for Experience 
Cluster F Sig. 
Experience 1 2 3 4 5 value of F 
Years of experience in applying the 11.50 9.09 6.53 9.71 6.50 1.573 . 189 
appraisal 
Experience level in applying the 2.05 2.88 3.19 2.42 2.43 3.227 . 016 
appraisal 
Note: 
*p < 0.05 
Results for the means and ANOVA for the level of experience in using the 
appraisal techniques show that there is a significant difference (p-value 0.016) 
among the cluster groups. Interestingly, cluster I consists of managers with 
the highest level of experience. This suggests that the experienced managers 
tend to use non-sophisticated techniques instead of sophisticated ones. The 
significance of experience can be explained not only by technology 
acceptance modelling but also by theory suggested by Dreyfus and Dreyfus 
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(1980) and Dreyfus et aL (1986) and related to management accounting by 
McAulay et. aL (1998). 
Experts, those who have experience, apparently do not blindly follow 
rules or techniques. Instead, experience shows them what has been 
successful in the past, just in the same way that an expert car driver does not 
only apply rules learnt when a novice but also applies experience. The 
interviews, for instance, showed that managers are able to see the limitations 
in the ability of techniques to provide definite solutions. In this respect, any 
technique might be as good as any other techniques for a manager who needs 
to balance information gathered from capital investment appraisal and a wider 
range of concerns. 
Experienced decision makers consider a range of concerns and do not 
only concern themselves with the technical superiority of particular techniques 
(Jones and Dugdale, 1994). However, it must be appreciated that this 
argument does not support the use of non-sophisticated techniques because it 
is similar to arguing that experienced drivers are the best. The consequences 
of expertise are debatable and are outside the scope of this research. 
9.3.4 Technology Acceptance Modelling Variables, Facilities/Tools 
Provided and Experience 
There are significant differences for nearly half the technology 
acceptance modelling variables. Thus, the general hypothesis (1-14) is partially 
accepted. 
9.4 SUMMARY 
In this chapter, firms were grouped according to their usage of 
particular techniques by conducting cluster analysis. A five-cluster group 
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solution was selected. The selected five-cluster grouping solution comprises 
three groups that are tech niques-oriented (payback, internal rate of return and 
net present value), and two that use personal judgement, with one of these 
using techniques to support personal judgement. 
The test of hypotheses for the second research question shows that 
there is no significant relationship between the firm's contingent variables, 
technology acceptance modelling variables and the use of sophisticated 
capital budgeting techniques. Only environment uncertainty 1 showed 
significant differences between the groups and the implications of this finding 
are difficult to relate to policies which might encourage the use of options 
theory. However, there are significant p-values on nearly half the technology 
acceptance modelling variables suggesting that these variables may explain 
the use of techniques in general and thus provide the motivations for the 
adoption of options theory. This possibility is explored in the next and final 
chapter, which presents a discussion together with conclusions. 
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DISCUSSION AND CONCLUSIONS 
10.0 INTRODUCTION 
This chapter reviews the main findings of the research and the 
implications of the findings for the use of real options in the capital budgeting 
process. It highlights the current practise of Malaysian decision-makers in 
evaluating their investment opportunities, and the reasons for their 
preferences. A number of recommendations involving the future use of real 
options theory in decision-making are noted. This chapter also provides an 
outline of future research in this area and discusses the limitations of the 
study. 
10.1 CAPITAL BUDGETING 
Capital investment decisions taken by firms are critical in determining 
their long-term survival. Employing the appropriate appraisal techniques in 
selecting investment opportunities is vital. The use of sophisticated capital 
budgeting appraisal techniques has continued to expand to accommodate the 
need to make good decisions, and options theory is the latest addition to a 
literature that argued for the need to use discounted cash flow techniques in 
general and net present value in particular. However, it is known that most 
firms do not practise what has been suggested by theory. Thus, this research 
arises from the fact there is a gap between the normative capital budgeting 
theory and what firms are practising. This gap may occur because decision- 
makers are unaware of it due to the capital budgeting theory being 
comprehensive and advanced. It may also occur due to the fact that 
managers or decision-makers prefer to use their current appraisal techniques 
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regardless of the advantages that other appraisal techniques may have. Thus, 
this research seeks to understand the reasons for the existing gap. 
As mentioned above, various methods and approaches are used to 
assist in the investment selection process. One recent technique that is 
thought to be appropriate to evaluate capital investments is real options 
analysis. This technique has emerged as dissatisfaction with the use of 
traditional capital budgeting techniques by researchers has increased. This is 
because the traditional capital budgeting techniques, such as the discounted 
cash flow methods, neglect the value of managerial flexibility to react to 
changing conditions (Cheung and Mason, 1993; Trigeorgis, 1993; Busby and 
Pitts, 1997; Lander and Pinches, 1998; Boer, 2000; Benaroch and Kauffman, 
2000). In addition, the traditional techniques are inappropriate on their own to 
justify sophisticated or advanced technology projects or systems (Proctor and 
Canada, 1992; Lefley, 1996a and 1996b). 
Real options theory is an analytical tool employed to capture 
managerial flexibility (Smit, 1997; Latimore, 2000), especially in quantifying 
flexibility in strategic investment projects (Kemna, 1993). It is compatible with 
assessing new information technology investment (Benaroch and Kauffman, 
2000) or high-technology start-ups (Trigeorgis, 1993; Panayi and Trigeorgis, 
1998; Amran and Kulatilaka, 1999b). Using real options when considering a 
given investment opportunity can have a significant impact on firms' value in 
the long run. In particular, the value of the real options increases, as the level 
of uncertainty becomes higher. Options become more valuable when more 
options variability is portrayed since most of the downside losses can be 
avoided. However, the value of flexibility diminishes if uncertainty is resolved 
after decision has been made, or when the probability of the usefulness of the 
flexibility has diminished (Hutchzermeier and Loch, 2001). 
It was the intention of this study to investigate the capital budgeting 
appraisal techniques currently used to evaluate investments, particularly ones 
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with options embedded in them and/or ones involving advanced manufacturing 
technology. Reasons for employing particular techniques were examined in 
order to explore the gap between traditional capital budgeting theory and 
practise. Thus, the research questions of this study are: (1) What techniques 
do the managers use in their investment decision-making when confronted 
with advanced manufacturing technology (AMT) investments and specific real 
option situations? (2) What factors contribute to the decision to use the 
selected techniques? Do the firms that use real options or sophisticated 
techniques in their investment decision-making differ, at least in some 
characteristics, from the firms that do not consider them? Why do individual 
decision makers prefer particular techniques, and why is options theory not 
more widely used? 
10.2 DISCUSSION AND MAIN FINDINGS 
Few of the Malaysian manufacturing firms in the study applied real 
options techniques when evaluating their investment opportunities. Managers 
and decision-makers of these companies are not currently using the real 
options models to assist them in their investment decision-making. Instead, 
most of the manufacturing firms are still using the traditional capital budgeting 
techniques, particularly the payback period but also discounted cash flow 
methods. For firms facing real options situations, or having options embedded 
in their investments, instead of employing real options models, other 
alternative ways can be employed, such as decision trees (McCabe and 
Sanderson; 1984 and Magee, 1964 in Lander and Pinches, 1998), but again 
there is little evidence for the widespread adoption of these techniques in 
Malaysia. From the interviews, it is also noted that firms use their judgement 
or intuition along with simple basic calculations to select their investments. 
Interviews suggest that since some of the manufacturing firms in Malaysia are 
family businesses, and handed down from one generation to the next, they are 
usually traditional and conservative in handling their investments. Decisions 
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on taking an investment derive from their experience, knowledge and their 
willingness to take risks. Here, judgemental and intuition play an important 
role in determining their investments. 
Payback is often used in options situations, particularly for the option to 
defer, the growth option, the option to expand, the option to switch and the 
option to shutdown temporarily. However, sophisticated techniques are used 
to appraise investments that have the option to abandon and the option to 
scale down. Other techniques or methods found to be used frequently in 
assisting the evaluation process are sp reads heet-based simulation, 'what if' 
modelling or sensitivity analysis. Sensitivity analysis, for instance, is usually 
used to evaluate investments that are risky. This is due to the availability of 
electronic spreadsheets where the effects of changes in the assumption of 
cash flows can be evaluated quickly and easily. Thus, firms facing specific 
advanced manufacturing technology investment decision-making or 
encountering real option situations have been using other alternative 
techniques or methods to evaluate their investment. One of the managers 
interviewed used the simulation method and analysed the investment's worst 
possible scenario, rather than calculating the value of the options available. 
Another manager believed that payback can still be used to evaluate the 
investment opportunities by considering a number of scenarios using the 'what 
if' situation. 
The second research question considers factors that may influence the 
use of selected techniques. Here, the characteristics of individual firm, the 
firm's contingent variables, may play a role in their usage. Klarnmer (1973 in 
Haka, 1987) notes that the characteristics of firms may have an influence on 
the successful use of appraisal techniques such as discounted cash flow 
techniques. This is supported by Haka's (1987) findings where environment 
uncertainty, reward structure and decision-making authority have an impact on 
the use of techniques. As firms have been found to use various and/or 
multiple methods when appraising their capital investments, it is necessary not 
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only to consider individual techniques but also combinations of techniques. 
For the study, appraisal techniques used by the manufacturing firms were 
used as a basis for clustering firms into five groups, and the relationship 
between the groups and the contingent variables was analysed. The results of 
a one-way analysis of variance (ANOVA) showed regulatory uncertainty is 
significant for the clustering, and this confirmed regression analysis results 
that considered the usage of individual techniques. Unfortunately, although 
this provides. partial if very limited support for the relevance of contingency 
theory, the policy implications cannot be easily established; it is difficult to 
determine the relevance of this finding to the potential use of options theory. 
The second research question was also addressed utilizing the 
variables obtained from the technology acceptance modelling: usefulness, 
ease of use, compatibility, satisfaction, attitude and image. The association 
between usage and the reasons for their use was studied, in order to 
determine whether these reasons could be used to encourage the adoption of 
real options. Based on the ANOVA results, the cluster groups are found to be 
significantly different for usefulness and satisfaction. The cluster that uses 
sophisticated capital budgeting compared to clusters that use non- 
sophisticated techniques, are less satisfied than some, particularly the 
payback users (cluster 1). The non-sophisticated users, particularly cluster 1, 
perceive the information gained from the use of their techniques to be 
relevant, reliable and accurate for decision-making. One of the interviewees 
suggested that they had never make unsound investment decisions even 
though they have been using the simplest method, which is the payback 
period. A number of other interviewees were also satisfied with their 
techniques, as they did not see any need to change based on their 
assumption that previous decisions had been as successful as possible. 
Thus, using a more sophisticated capital budgeting technique is not needed, 
particularly since the future is hard to predict. Regarding the usefulness of the 
appraisal techniques, the group that uses sophisticated capital budgeting 
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techniques seems to perceive a lower level of agreement compared to non- 
sophisticated ones, particularly cluster 1. 
Regression analysis also confirms that technology acceptance 
modelling holds potential to explain the usage of techniques; although, in 
detail, its results differ to the cluster analysis. In conclusion, technology 
acceptance modelling appears to be more relevant than contingency theory in 
determining the usage of techniques, but does not indicate that sophisticated 
techniques are to be preferred. 
10.3 FURTHER RESEARCH AND RECOMMENDATIONS 
The advantages of employing real options analysis when evaluating 
investment opportunities must be conveyed to managers in order to boost its 
usage. This is important especially for firms operating in an environment with 
high uncertainties. In Malaysia, the real options theory is still new and its 
application is not widespread. Even though some research has been done in 
Malaysia on the application of appraisal techniques, so far there is no research 
which seeks to understand why firms prefer to use selected techniques or 
approaches when evaluating their investment opportunities. 
As noticed in the descriptive analysis, it appears that firms frequently 
use more than one technique. Therefore, it would be fruitful if more detailed 
research were done to identify the multiple techniques mostly preferred and 
employed by firms, thus extending the work on cluster analysis presented in 
this dissertation. Reasons for preferring these multiple usage of techniques to 
one single technique will help to give a clearer insight concerning their usage. 
Previous studies in capital budgeting have shown that payback period 
is the most popular method (eg. Miller, 1960; Schall et. aL, 1978 ; Pike, 1996) 
to evaluate various types of investments. This is also discovered in this study, 
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where the payback period is shown to be used to evaluate investments that 
have options embedded in them. Further research might investigate whether 
firms adjust their requirements for the payback period when they make 
decisions about particular options situations. 
The results of this study show that some of the technology acceptance 
modelling variables explain why managers or decision-makers prefer to use 
their current appraisal techniques. This is an area worthy of future research to 
distinguish the reasons for the relationship, and to test more factors which may 
have additional explanatory power. The difficulties encountered in the present 
study regarding construct validity suggest that a new instrument should be 
developed. Findings from both regression analysis and cluster analysis 
suggest specific areas that are worthy of concern and provide the basis for 
developing the new instrument. 
Another opportunity for research on the same lines is to apply the 
research to other types of industries, such as servicing companies, or to other 
countries. It would be interesting to replicate the present research in countries 
that purportedly practise different investment decision-making process, such 
as Japan. Comparisons of capital budgeting process and techniques between 
developed countries and developing countries would also be interesting to 
examine, particularly in relation to technology acceptance modelling. 
An extension of this research is an in-depth investigation of the capital 
budgeting practices employed by individual firms or particular industries. This 
type of research study would provide a better understanding of the appraisal 
techniques applied in the capital budgeting decision-making process. In 
addition, it will give more insight into qualitative factors that influence the 
investment decision-makings and selection of appraisal techniques. 
The findings of the data have outlined a number of significant issues for 
future reference that have direct impact on the usage of appraisal techniques, 
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specifically on real option analysis. Based on these findings, the research 
recommends various points to be considered. First and foremost, the 
researcher believes that real options theory should be introduced widely in 
order to increase the awareness of this technique. Its advantages in dealing 
with decision-making in a highly uncertain environment should be highlighted; 
for instance, management's flexibility to revise its initial investment strategy 
when future events are not as predicted. More training programmes and 
workshops on capital budgeting should be conducted in order to broaden 
managers' knowledge of real options theory. Software should be developed to 
address the issue of the ease of use of options theory. These will also help 
them to identify any options embedded in their investments. This is important 
since the inability of managers or decision-makers to identify options may 
cause profitable investments to be rejected in the long run. 
The Malaysian government's aim is to increase and strengthen the 
competitiveness of the manufacturing sector in conjunction with Malaysia 
being a fully industrialised nation by 2020. In order to have the competitive 
advantage, firms should invest in high technology. However, the researcher 
believes that investments taken are at the moment less than the total number 
of investments being considered, and this follows from the finding of 
widespread disregard for options theory and the use of non-sophisticated 
techniques. Most of the manufacturing firms are found to be using payback 
and personal judgement rather than the more sophisticated techniques, 
including options theory. As these types of investments usually have high 
uncertainty surrounding them, a more rigorous analysis is required. Thus, the 
real options analysis is considered to be the appropriate technique based on 
its ability to incorporate the risikiness of investments. 
More user-friendly software packages, with simulation capabilities, are 
needed to encourage managers and decision-makers to employ real options. 
A simple, easy to understand and easy to apply real options analysis package 
will make it more attractive and improve both the effectiveness and efficiency 
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of the technique. This is important as managers or decision-makers are 
usually busy people and prefer techniques that can give quick and reliable 
decision support. One of the managers in the interview mentioned that he will 
continue using the current appraisal technique unless a good programme or 
software is made available. 
The availability of a simple user-friendly real options framework or 
model couldalso help to reduce problems in communicating and presenting 
the results of analysing investment opportunities. One of the subsidiaries 
interviewed mentioned that its firm has been using a simple and easy to 
understand method of analysis to enable it to deliver the reasons for its 
investment selection to the respective parent company. This is because there 
is a problem of language barriers. Thus, by having a simple real options 
framework, both subsidiary and parent company will be able to use and 
discuss the output or results of the investment. 
10.4 LIMITATIONS AND CONTRIBUTION 
The major limitation that impacts upon the interpretation of results 
presented in this dissertation is the response rate. Although the number of 
questionnaires collected compares reasonably well with some other studies, 
the response rate is disappointing. In particular, care must be taken in 
generalising the findings. There is no evidence of non-response bias and the 
study included a wide range of manufacturing companies but even so the 
gene ralisability of the study cannot be assured. 
The response rate limited the analysis that could be conducted. In 
particular, a large sample would have permitted the use of structural equation 
modelling, thus allowing the role of performance to be investigated in relation 
to contingency theory, and would have allowed further analysis of the 
technology acceptance modelling variables, although construct validity would 
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have remained a problem. Regression analysis results for technology 
acceptance modelling must be viewed with care because the rule of thumb 
that suggests the need for five responses for each variable in multivariate 
analysis (Hair et. aL, 1998) was not satisfied. 
The results have significance for limited policy due to the nature of the 
findings. In particular, regression analysis did not present a consistent set of 
findings that would allow clear prediction of both the theoretically superior net 
present value and the widely practiced payback method. Equally, the results 
for the group of companies which can be classified as sophisticated users 
show that this group was not extreme, in comparison with other groups. It was 
therefore not possible to conclude, for instance, that sophisticated users 
confront extreme uncertainty, or that sophisticated users are more satisfied 
than other groups. In many ways, the most important chapter in the 
dissertation is thus the most routine. Chapter 7 provides arguably the most 
important findings of the research even though it merely presents descriptive 
statistics and insights gained through the interviews. 
Not withstanding these limitations, the dissertation makes a 
contribution. It reports the techniques used by a substantial number of 
Malaysian manufacturing firms and shows what these firms do when 
confronted with options situations and advanced manufacturing technology 
investment decisions. It reveals that there is scope for Malaysian firms to 
improve their capital investment appraisal practice and presents barriers to 
such an improvement, including widespread satisfaction with existing 
approaches. Perhaps the mismatch between usage and perceived best 
practice for two groups of manufacturing firms (cluster 1 and 2) provides some 
hope that some firms may seek to adopt improved practices in the future. 
From the point of view of contribution to theory, this is the first study 
known to the researcher which adapts Technology Acceptance Modelling 
(TAM), a theory that has been successfully applied to information technology, 
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and finds encouraging associations between its variables and the practice of 
capital investment appraisal. Since many of the variables have been 
suggested as factors influencing the adoption of options theory, the empirical 
confirmation provided by this research is significant. Acceptance of options 
theory is likely to be driven by technology acceptance modelling variables that 
are discussed with the options theory literature, and future studies may build 
upon the research developed and presented in this dissertation. 
10.5 CONCLUSION 
This research aims to investigate the appraisal techniques used by 
manufacturing firms in Malaysia to evaluate investment, particularly 
investments with embedded options and investment involving advanced 
manufacturing technology. As traditional capital budgeting techniques are 
now seen as limited and fail to include factors such as the availability of 
information in the near future, the usage of real options is to be encouraged. 
The real options approach accounts for changes in information and provides 
firms with the flexibility to adapt to those changes, including flexibility in 
postponing or abandoning the investment. Therefore, options analysis is more 
defined and advanced than traditional techniques since it considers risk more 
rigorously. 
The main contribution of this research is to provide empirical support for 
the reasons for non-adoption of real options; based upon the options theory 
literature, and explored more systematically through technology acceptance 
modelling. A number of authorities, including Lander and Pinches (1998), for 
instance, have highlighted the reasons for the non-usage of options theory but 
these reasons are presented as speculation, without the empirical support that 
is presented in the present research. For this study, managers' preferences 
for particular techniques are explored and investigated empirically. This would 
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help to explain the gap between capital budgeting theory and current practice 
particularly as developed by Jones and Dugdale (1994). 
This study has updated the survey evidence on the pattern of capital 
investment decision-making in Malaysian manufacturing firms. It gives an 
insight into the current capital budgeting practices in Malaysia. Malaysian 
firms do face options situations but appear not to be using real options 
analysis in their decision-making. These firms also do not apply options theory 
when considering their advanced manufacturing technology investments. 
Evidence from this study indicates that real options are not well known by 
managers and decision-makers who therefore have little experience of its 
implications. Managers and decision-makers thus prefer to use other 
methods. In this study, personal judgement was recognized as one of the 
techniques used in the decision-making, and this was not considered before in 
surveys on capital investment practices in Asia-Pacific region. Most of those 
surveys have noted that payback is a popular technique for evaluating 
investment (Han, 1986; Kester and Tsui, 1998). The findings in the present 
study strongly reinforce the conclusions of those prior Asia-Pacific studies. It 
is noted that most managers prefer to use payback and personal judgement, 
although there is awareness of discounted cash flow approaches, and some 
appreciation that these might be considered the best techniques by managers 
who use non-sophisticated approaches. 
There is a positive finding that Malaysian manufacturing firms are 
facing real options situations and considering advanced manufacturing 
technology investments, but do not rely on options analysis when making 
decisions. Payback and personal judgement are preferred and are considered 
sufficient to reach investment decisions. Managers do consider options, but 
value them subjectively. Supplementary methods are also used in the 
decision-making process such as sp reads heet-based simulation, 'what if' 
modelling or sensitivity analysis, which implies that these methods act in a 
supportive role to the payback or non-sophisticated techniques. Lefley and 
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Sarkis (1997) point out that spreadsheet analysis is widely used to assist the 
evaluation of advanced manufacturing technology investments in the United 
Kingdom and United States. 
The acceptance and application of options theory in Malaysia capital 
budgeting practices is important in order to have an increasing number of high 
technology investments being taken. The way to encourage real option usage 
is to educate decision-makers on the advantages of applying this technique 
and to provide training for them. Although a casual relationship has not been 
ascertained, this study presents possible influences of the technique's 
usefulness and satisfaction on its usage. The awareness of these factors, 
through understanding the individual variables of technology acceptance 
modelling, could help to promote the usage of option theory in the investment 
evaluation. It would then be interesting to follow the progress of real options 
usage later on to see if this technique gains more acceptance, especially for 
those firms with advanced manufacturing technology investments. 
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. 
13IRVIVATE & CONFIDENTIAL 
QUESTIONNAIRE 
oil 
APPRAISAL TECHNIQUES PRACTISED 
BY MANUFACTURING FIRMS 
IN EVALUATING CAPITAL INVESTMENTS 
The purpose of this study is to gain a better understanding of current techniques 
used in appraising capital investment decisions by Malaysian manufacturing firms 
and to identify the major factors affecting the usage of these appraisal techniques. 
The response to this questionnaire will be kept strictly confidential. No names of any organisation or 
individual will be mentioned in the report. 
2. There are no correct and incorrect answers to the items included in this survey. Although some items 
may appear similar to others, they express differences that are important to this study. Please respond to 
all questions as honestly and as accurately as possible. 
I Most of the questions can be answered by placing ticks in the square provided. Please read each 
question carefully and select the answer that best fits your case. 
Your cooperation in completing this questionnaire is greatly appreciated. 
Private & Confidential 
COMPANY PROFILE 
Please tick the box next to the appropriate response. 
1. Major product: 
Food products and beverages 
Tobacco products 
Rubber and plastic products 
Non-metallic mineral products 
Wood and wood products, including furniture 
Electric and electronics 
Medical, precision and optical instruments 
Paper and paper products 
Publishing, printing and reproduction of recorded 
media 
Chemicals and chemical products, including 
petroleum 
11 Textiles and clothing 
12 Leather and leather products 
13 Basic metals 
14 Fabricated metal products 
15 Machinery and equipment 
16 Motor vehicles, trailers and semi-trailers 
17 Other transport equipment 
18 Recycling 
19 Other (please specify): 
. .............................................................. 
2. Legal status of company: 
I Sole proprietorship 
2 Partnership 
3 Private limited company 
4 Public limited company 
51 Other (please specify): ................................... 
3. Ownership of company: 
1 Privately owned: Malaysian 
2 State owned: Malaysian 
3 Foreign owned (please specify the foreign 
country): .......................................... 4 Subsidiary: Malaysian parent 
Subsidiary: Foreign owned 
6 Joint venture with local firm 
7 Joint venture with state 
8 Joint venture with foreign firm (please specify the 
foreign country): ......................................... Other (please specify): ................................ 
4. Number of full-time workers (including ownerls): 
1 50 and below 5 Between 501 - 1,000 
2 Between 51 - 150 6 Between 1,001 - 5,000 
3 Between 151 - 250 7 Between 5,001 - 10,000 
4 Between 251 - 500 8 More than 10,000 
5. Annual sales of company: 
1 RM1,000,000 and below 
2 Between RM1,000,001 - RM10 million 
3 Between RM10,000,001 - RM25 million 
4 Between RM25,000,001 - RM50 million 
5 Between RM50,000,001 - RM1 00 million 
6 Between RM100,000,001 - RM500 million 
7 Between RM500,000,001 - RM1,000 million 
8 More than RM1,000 million(> RM1 billion) 
6. How do you perceive the current profitability of your company In relation to sales? 
Very High High M r7l Moderate Low [ Very Low Non 
Performance Performance 
r I- 
Performance 
I 
Performance 
M 
Performance Performing 
7. How do you perceive the current profitability of your company In relation to the net assets of the business? 
Very High High M r-01 Mo 
' 
derate Low [I Very Low [I r---' Non 
Performance Performance 
L] 
Performance Performance Performance 
[ý 
Performing 
8. How do you perceive the current market share of your company? 
Very High 
Performance 
High M 
Performance 
Moderate D 
Performance 
Low M 
Performance 
Very Low [I 
Performance 
Non 
Performing 
Qltesn]09 
Private & Confidential 
F)(TERNAL ENVIRONMENT 
For each of the statements below, please circle the number that corresponds most closely to your perception of the 
uncertainty regarding the company's external environment. 
Always Never Not 
Predictable Predictable Applicable 
a) The actions of suppliers of raw materials and components 12 3 4 56 0 
b) The actions of primary competitors 12 3 4 56 0 
C) The preferences and tastes of primary customers 12 3 4 56 0 
d) The rate of technological change 12 3 4 56 0 
e) Government regulations 12 3 4 56 0 
f) The actions of the financial or capital markets 12 3 4 56 0 
g) Interest rate changes 12 3 4 56 0 
h) Exchange rate fluctuations 12 3 4 56 0 
ENVIRONMENTAL DIVERSITY 
10. For each of the statements below, please circle the number that corresponds most close ly to your perception of the 
diversity regarding the company's environment. 
Extremely Extremely 
Limited Varied 
a) Raw materials market 1 2 3 45 6 
b) Preferences and tastes of primary customers 1 2 3 45 6 
C) Production technologies 1 2 3 45 6 
d) Product market 1 2 3 45 6 
COMPANY'S STRATEGY 
11. For each of the statements below, please circle the number that corresponds most closely with your perception of the 
company's strategy. 
Strongly Strongly 
Agree Disagree 
a) Growth of our cornDanv has been realised r)rimarilv throunh 123456 -- --- -- F ---------- j -_ - _Q_' 
new product development rather than market penetration with 
existing products. 
b) Our company focuses on product differentiation rather than 
low pricing to achieve competitive advantage. 
C) Our company has a strong tendency to accept higher 
risk/higher return investments, rather than lower risk/lower 
return investments. 
d) Our company aims to improve market share and competitive 
position rather than to maximise short-term profit and cash 
flow. 
e) Our company has a strong emphasis on research and 
development, technological leadership and innovation. 
f) Our company relies on technological flexibility rather than 
technological efficiency in order to respond rapidly to 
environmental change. 
Quesn 109 
1 
1 
1 
1 
1 
2 
Private & Confidential 
FACILITIES/TOOLS PROVIDED 
12. Does the company provide courses or training to improve the manager's knowledge in the following techniques, and use, 
selected software or information technologies for the following purposes? (Please tick the appropriate boxes). 
Co ,, Coursesl Software Software Ursesl 
training training or IT used or IT 
provided is NOT In: is NOT 
for. Provided used 
a) Net Present Value (NPV) 
b) Internal Rate of Return (IRR) 2 
C) Accounting Rate of Return (ARR) 3 
d) Discounted Payback Period (DPB) 4 
e) Payback Period (PB) 5 
f) Real Options models 6 
g) Monte Carlo simulation 7 
h) 'What if modelling or sensitivity analysis 8 
i Decision trees 9 
j Spreadsheet-based simulation tools 10 
k) Stochastic project activity network (CPM) - based tool 11 
1) Others (please specify): 12 
.............................................................. 
.............................................................. 
.............................................................. 
USAGE OF APPRAISAL TECHNIQUES 
13. How often do you use the following when making capital investment decisions? (Please circle the appropriate number for 
each statemeno. 
very often Sometimes Seldom Very Never 
Often Rarely 
a) Personal judgement 1 2 3 4 5 6 
b) Net Present Value (NPV) 1 2 3 4 5 6 
C) Internal Rate of Return (IRR) 1 2 3 4 5 6 
d) Accounting Rate of Return (ARR) 1 2 3 4 5 6 
e) Discounted Payback P" eriod (DPB) 1 2 3 4 5 6 
f) Payback Period (PB) 1 2 3 4 5 6 
g) Real Options models 1 2 3 4 5 6 
h) Monte Carlo simulation, 2 3 4 5 6 
i 'What if modelling or sensitivity analysis 1 2 3 4 5 6 
j Decision trees 1 2 3 4 5 6 
k) Spreadsheet-based simulation tools 2 3 4 5 6 
1) Stochastic project activity network (CPM) - based tool 2 
3 4 5 6 
M) Others (please specffil): 
i............................................................... 1 2 3 4 5 6 
ii 
. ............................................................... 1 2 3 4 5 6 
iii 
. ............................................................. 1 2 3 4 5 6 
If you do not use any items as stated in question 13, how do you decide or select your investment? 
(Please go to question no. 19) 
Quesniog 
Private & Confidential 
14. if you have 
indicated that you use more than one technique under question 13, please tick below to indicate the appraisal 
technique that you consider to be the BEST amongst those that you use. 
Types of Appraisal Techniques Please lick 
one only 
Personal judgement 
Net Present Value (NPV) 
internal Rate of Return (IRR) 
Accounting Rate of Return (ARR) 
Discounted Payback Period (DPB) 
Payback Period (PB) 
Real Options approach 
Monte Carlo simulation 
'What if modelling or sensitivity analysis 
Decision trees 
Spreadsheet-based simulation tools 
Stochastic project activity network (CPM) - based tool 
Others (please specify): 
L 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
15. For the SINGLE technique that you either Indicate is used under question 13 or that you indicate is best under question 14, 
please explain your reasons for preferring this technique over others that are available. (Please circle the most appropriate 
number that indicates the extent to which you agree with each statement). 
Strongly Strongly 
Agree Disagree 
15.1 Using the appraisal technique enhances our effectiveness in 12 3456 
evaluating and selecting investments. 
15.2 Using the appraisal technique enable us to make decisions more 12 3456 
efficiently. 
15.3 Using the appraisal technique enables us to quantify the 12 3456 
flexibility of changing the investment decision in the future. 
15.4 Using the appraisal technique enables us to quantify the 12 3456 
strategic aspects of an investment. 
15.5 Using the appraisal technique enables us to analyse a series of 12 3,4 56 
related investments or to define different investment alternatives. 
15.6 The appraisal technique is easy to understand and use in 23456 
evaluating investments. 
15.7 The appraisal technique produces results that are rigid and 123456 
inflexible. 
15.8 Using the appraisal technique requires a lot of mathematical 123456 
skill. 
15.9 Using the appraisal technique involves too much time in 123456 
determining the variables and parameters (eg. cash flows, 
interest rates, price or cost). 
15-10 The appraisal technique allows every type of investment to be 123456 
considered. 
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Strongly Strongly 
Agree Disagree 
15.11 The appraisal technique is suitable for evaluating high-risk 12 34 5 
projects. 
15A2 The appraisal technique is suitable for evaluating high 12 34 5 6 
technology or information technology projects. 
15.13 The information obtained by using the technique is relevant for 12 34 5 6 
investment decision-making. 
15.14 The information obtained by using the technique is reliable. 12 34 5 6 
15-15 The technique used provides accurate information for decision- 12 34 5 6 
making. 
15-16 The appraisal technique provides sufficient information for 12 34 5 6 
decision-making. 
15.17 ri nvestment decision-making experiences, we Based on ou 12 34 5 6 
believe using the appraisal technique is practical. ' 
15.18 Based on our investment decision-making experiences, we 12 34 5 6 
believe using the appraisal technique is beneficial. 
15-19 Based on our investment decision-making experiences, we 12 34 5 6 
believe using the appraisal technique is good for the 
organisation. 
15.20 Using the appraisal technique gives us prestige. 12 34 5 6 
15.21 Using the appraisal technique enhances the reputation of our 12 34 5 6 
business. 
16. For each of the statements below, please Indicate your experience in using the single technique (as indicated by 
question 13) or the best technique (as indicated by question 14). 
a) How long have you applied the appraisal technique when evaluating the investment opportunities? years 
b) Describe your current experience level in applying the appraisal technique (please circle): 
High Low 
123456 
REWARDS 
17. Please circle the most appropriate number for the following statements on your degree of agreement on the company's 
reward scheme. 
Strongly Strongly 
Agree Disagree 
a) Managers (involved in the capital budgeting process) are primarily 123456 
rewarded on the basis of short-term performance measures. 
b) Managers (involved in the capital budgeting process) are primarily 123456 
rewarded on the basis of long-term performance measures. 
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INVESTMENT DECISIONS 
18. if you have taken decisions to invest In any of the facilities below, please tick the box that corresponding to the technique 
that was considered the MOST appropriate to use (Please tick only one of the appraisal technique used for each type of 
investment). 
a) Investment in production process and design 
Computer Kided Design (CAD) 
Computer Kided Engineering (CAE) 
Computer fided Process Planning (CAPP) 
Others: 
........................................... 
b) Investment in material handling system 
Automated Storage and Retrieval System 
(AS/RS) 
Automated Guided Vehicles System 
(AGVS) 
Others: ........................................ 
C) Investment in inventory control system 
Material Requirement Plan (MRP) 
Manufacturing Resource Planning (MRP 11) 
Just-in-Time (JIT) 
Others: ........................................... 
d) Investment in product assembly system 
Robotics 
Computer Numerical Control (CNC) 
Direct Numerical Control (DNC) 
Computer Aided Manufacturing (CAM) 
Others: ........................................ 
2 3 4 5 6 7 8 91 10 11 12 1 13 
2 3 4 5 6 7 8 9 10 11 12 13 
2 3 4 5 6 7 8 9 10 11 12 13 
2 3 4 5 0 
' 
E 
E 8 9 10 Q 13 2 3 4 5 6 7 8 9 10 2 13 
e) Investment in quality control system F -0 
Automated Test Equipment (ATE) 11213456789 10 11 12 13 
Statistical Process Control (SPC) 123456789 10 11 12 1ý 
Others: ................................................ 123456789 
10 11 12 13 
Investment in information technology F -0 
Electronic Data Interchange (EDI) 1234567891 10 11 12 13 
Knowledge-based/expert/fuzzy system (Al) 123456789 10 11 12 13 
Others: ........................................... 
123456789 10 11 12 F3 
Note: If you tick 'othe& as the appraisal technique'being used, please specify: 
"x 
cq V. 
x 
12 
e2 
cs 
, th 
:Z 
sý 
:; 2 
Z'E' 
Z'::. E 
0 
tr- 
ä! 
eC 
eý 
2e 1X3 0 .g 
ne 
-e 
le, 0 
CZC 
ä 
A 
`Z- 
t. 
e 
9 
F- 
, 
a 
cs 
to 
A 
44 
9 
-= u 
gý 
r 071 2 3 4 5 6 7 81 9 1 10 11 12 13 
2 3 4 5 6 7 8 9 10 11 12 13 
2 3 4 5 6 7 8 9 10 11 12 13 
2 3 4 5 6 7 8 9 10 11 12 13 
lil 3 14 5 6 17 8 9 10 11 12 13 
5 6 7 9 10 11 12 13 
5 6 7 8 9 10 11 12 13 
El 2 3 4 5 6 7 8 9 10 11 12 13 
2 3 4 5 6 7 8 9 10 11 12 13 
2 3 4 5 6 7 8 9 10 11 12 13 
2 3 4 5 6 7 8 9 10 11 12 13 
Ell 
Qkesnloq 16 
Private & Confidential 
CAPITAL INVESTMENT APPRAISAL 
19. Howoftendoyoudeterdecisionsoninvestmentbeeausemoreinformationisexpectedtobeknowninthefuture? 
0 Very Often F-21 often F-3ý Sometimes rý41 Seldom [1] Very Rarely Never 
20. How often do you postpone an investment opportunity once a project has been accepted? 
ED very Often F-21 often M sometimes [7] Seldom [H] Very Rarely Never 
21. How frequently do you re-evaluate your Investment opportunities after they have previously been deferred? 
[1] Very Often F-21 often [-31 Sometimes [ýfl Seldom [H] Very Rarely Never 
22. Do you make any follow-on investments If the immediate investment project succeeds? 
ED very Often [721 often [1] sometimes F-4ý seldom [1] Very Rarely F6ý Never 
23. How often do you consider that the demand for capacity increases after a project has been accepted? 
0 Very Often F2-1 often F31 Sometimes [E Seldom [1] Very Rarely Never 
24. Have you ever accounted for the upgrading of your project when evaluating your investment opportunities? 
F71 ] Very Often M2 Often M3 Sometimes F4-1 Seldom [E Very Rarely M Never 
25. Have you ever abandoned an investment project after a project has been accepted? 
Mi Very Often r-2--] Often M Sometimes [E Seldom [E] Very Rarely Never 
26. How often do you consider the expected abandonment value (value that is recoverable if investment is abandoned before 
its useful life is over, eg. value of reselling machine or equipmeno when evaluating your investment opportunities? 
Fil Very Often F21 Often F31 Sometimes r-41 Seldom M Very Rarely M Never 
27. How often do you consider the flexibility cost (investment or production cost incurred when Investment is to be operated 
under different operation modes, eg. altering input or output mix) when evaluating your investment opportunities? 
F1-1 very Often M2 often M Sometimes E14] Seldom E] Very Rarely M6 Never 
28. Have you ever considered sharing your production between two sites so that you are able to switch production as 
needed? 
f-1 I very often rý21 often f-31 Sometimes n4 Seldom Very Rarely Never 
29. Have you ever reduced the size of the initial investment after a project has been accepted? 
D1 Very Often F2] Often [1] Sometimes [E Seldom EH] Very Rarely [H] Never 
30. Have you ever considered any projects where its operation can be shortened (curtailed) or temporarily shutdown during 
low price periods? 
-1 SoMetimeS Seldom Very Rarely Never Fil Very Often M2 often F3 
31. Have you ever accepted an investment opportunity that failed to meet your NPV, IRR, ARR, etc. criteria? 
[E Yes (Please go to question no. 32) F-21 No (Please go to question no. 33) 
32. What are your reasons for accepting an investment that failed to meet your NPV, IRR, ARR, etc. criteria? 
(Please use another sheet of paper if this space is insufficient) 
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USAGE OF REAL OPTIONS APPROACH 
33. Have you ever considered using the real options approach or option-based models? 
0 Yes (Please go to question no. 34) M2 No (Please go to question no. 35) 
A What type of real options approach or option-based model have you been using in evaluating? 
(You may tick more than one box). 
1 Black-Scholes formula 
2 Partial Differential Equations (PDE) 
3 Finite difference methods 
4 Log transformed finite difference schemes 
5 Binomial model 
6 Trinomial model 
7 Lattice model 
8 Others (please specify): ............................................... 
Please go to questioiz no. 36 after completing this q 
35. What islare the reason/s for not using real options in your decision-making process? (You may tick more than one boA). 
Never heard of it. 
Prefer to use other methods or techniques in appraising capital investments. 
Use judgement or intuition besides the conventional/traditional capital budgeting techniques. 
Use discounted cash flow techniques (DCFT) with increased hurdle rates. 
Resistance to change from use of existing methods. 
Little experience in using the modelling techniques. 
Lack of training in identifying and valuing options in the real-world situations. 
Few straightforward applications of real option models. 
Difficult to comprehend and to implement as its model is highly complex. 
Require some mathematical skills in order to use it comfortably and knowledgeably. 
Can only be formulated via sophisticated mathematical techniques. 
Do not fully trust the valuation methods. 
Not universally recognised as a means of valuing capital investment. 
Little discretion in making investment as the industry is regulated or subject to special legislation. 
Committed to make certain investment in a predetermined manner (commercial constrain). 
Cause stress for the workforce or employees since they have to be more versatile. 
Reduce company commitment to a planned outcome or event of the investment. 
Difficult to value options correctly due to lack of relevant information or comparable market-price data. 
Unable to explain or could not recognise the importance of considering options when evaluating investments. 
Difficult to determine the most important options embedded in the investment. 
Difficult to determine the underlying assumptions needed in valuing real options (ex. estimating its input 
parameters and variables such as the price volatility, cash inflows, etc). 
Additional assumptions are required for its mathematical tractability. 
Require the installation and implementation of proper managerial incentives and adaptable monitoring controls. 
Olher, reasonls: 
a) ................................................................................................................................................ 
b) ............................................................................................................................................... 
............................................................................................................................................... 
Qltesniog 
Private & Confidential 
36. Please use this space for any comments you wish to make. 
ADDITIONAL INFORMATION 
A. Would you consider participating in an interview on this survey? 
0 Yes (please print your company name and 11 No 
address in the box provided beloM 
B. Would you like to have a copy of the summarised report of the survey? 
0 Yes (please print your company name and IJ No 
address in the box provided beloM 
Company Name: 
Address: 
Thank you for your co-operation. Your contribution to this survey is highly apprecWed. 
Please return this questionnaire using the enclosed self-addressed envelope. 
Addressfor correspondence: 
Melati Ahmad Anuar 
(M. Ahmad-Anuar@lboro. ac. uk) 
Management Department 
Faculty of Management and Human Resource 
Development 
Universiti Teknologi Malaysia 
81310 UTM Skudai 
Johor 
Forfurther inquires, kindly contact: 
MelatiAhmadAnuar : 012-7341067/016-3819708 
or 
Chiam Long Kiat 012 - 7722560 (for Johor) 
Md Zambd b Isa 013 - 7054562 (for Selangor) 
WooChunYan 012-2641827 (for Kuala Lumpur) 
Fax: 07 5566911 
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Appendix 5-2 
Lists of Interviewees 
COMPANY DESIGNATION OF INTERVIEWEE 
A Finance and Account Manager 
B Account and Administration Manager 
C Accountant Manager 
D Financial Executive 
E Senior Manager 
F Financial Officer 
G Financial Officer 
H General Manager 
I Financial Controller 
i Finance and Account Executive 
K Finance and Administration Manager 
L Finance and Account Manager 
M Senior Accountant 
N Assistant Manager 
0 Accountant 
P Assistant General Manager 
Q Deputy General Manager 
R Finance and Account Manager 
S Finance Manager 
T Group Finance Manager 
Company: A 
Designation of Interviewee: Finance and Account Manager 
TWdch criterion1criteria or appraisal techniquelinethod is used when you make your capital 
investment? 
Normally DCF ... like IRR, NPV and sometimes we use payback. 
Between the discounted cashfloiv and payback, which one do You usitally itse to base your 
decision on it? That shows the trite picture? 
Long-term investment ... we use IRR and NPV. IRR is based on rate of return. For short- 
term we use both ... IRR and payback. 
When you make your decision, have you ever accepted an investment opportunity that has not 
met your investment criteria? For example, it shows negative or the NPV1IRR is quite low, but 
you pursue the project or capital investment ... or the other way round, it shows positive but 
you decided not to do it now or reject it. 
Normally if negative, we won't do it in most cases. 
Don't you think sometimes even though it show negative, you still ivant to do it because of if 
you don't take the project now ... you 
don't buy the machine now, the competitors can 
overcomeyouinfitture? Or you see infitture, there is a demand but now it shows a negative 
casliflow ... 
but then in years to come, it's positive... 
So far ... no. That one in plantation but not in this type of business. Ours is system conveyer 
... that one we do manufacturing very fast ... one to three years. 
So that means the payback period is benveen one to three years. Mat about project that is 
positive but you don't take it then ? 
There are reasons why ... I mean ... your capital put in is beyond your capability. So it's very 
good but then you're not capable of doing it. Not capable when you need to buy it above 
capital expenditure. We don't buy even thought there is a profit ... because of the capital. If it's too big, then we won't take the risk. Now, we can do projects until 13 or 14 multi-parts 
but without capital, we're stuck. No capital ... we're dead. You committed for three years 
every month. Every month ... there's a constant cash outflows. Unless you are very sure ... 
that one is below your normal management support. You expect your cash flow for one 
month (RM3 million) ... if you access it effect your cash flow at very high percentage ... 
maybe about 20/30 percent ... then you have to consider it very carefully. Because you see 
... the business environment is different from last time ... it turns very fast. Your business is 
very fast ... you can go out very fast, you can come in very fast. 
So, do you say that your business environment ... you put its risk as high, low or medium? 
At this batch ... ours ... depends again on how you manage it. If you manage your way in 
sense that if total is not high ... then it's okay. Because if total very high ... then it is high 
risk. On average ... it is considered as not very high risk ... like normal business ... butyou don't over exposed. You make sure that whatever you take, it must be between your margin 
... if to be comfortable. 
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Another thing is does new technology will effect your investment decision-making? 
New technology ... yes, it will effect. It is another part of decision to take into consideration. We all must be aware of new technology because ours is considered high-tech ... so we must know. 
So, every time there are neiv changes in technology, you must be aivare of them? 
Yes, because we are producing all the high tech solution digital digit. So, it might got our 
it is used in our production process ... 
Men you do your investment ... like you ivant to do invest in a inachine that produce certain 
product that you ivant ... so, you said technology is part offactors that influence your investinent, right? 
Yes, you have to ... otherwise when you buy machine ... you don't operate very fast. Now days everything digital is very fast. Because every year you found new technology will come 
out. The thing ... it will be outdated. 
Does it ever happened that you've made your decision ... then you decided not to go because 
they say there might be changes in technology? Have it ever occurred in Your investment? 
You can't because technology will become ... you cannot talk ... like now ... our line of business you might foresee that every few months there might be complete change. So, 
whenever you do it you must foresee these types of things. 
Men btiyyottritiachiiieforproditctioit, do youputtheflexibility of the inachine as part of the 
intportantfactors? 
Ours ... we try to recover as fast as possible ... we prefer to buy machine that can be 
upgraded. Normally we don't buy the customised ones. 
Does price influence the decision itsetf? 
Yes ... price of production and price of the product (raw materials) 
itself Our products (raw 
materials) are mainly from many countries. 
Does exchange rate influence your decision ? 
Not the exchange rate but the cost of the product. We don't bother with the exchange rate 
we count what we sell to the customer ... at what cost. So, we try to match these costs. 
Youbuy your things (rawmaterials)from other countries andyou have said that exchange 
rate is not an importantfactor. Do you have to buy or do you still consider thefluctuation ill 
the interest rate? 
Fluctuation ... now, you can buy at fixed rate. Unless like in Indonesian rupiah ... tomorrow different. 
2 
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So, it means that you know you can get your suppliesfrom other countries when another 
country's exchange rate is quite risky. So, you buy yourproductfrom one certain country or 
you can buy theinfrom different countries? 
Different ... we buy 
from Europe ... all over countries ... we can 
buy. Normally from 
Germany ... Holland, Japan , Korea, 
US and UK. So, the currency is not that important. 
Are competitors an importantfactor also? 
No ... it depends on how you look at it. Normally this can be settled. 
As you have said before, your NPV is positive but you don't take the project. So, call you 
recalculate it back later oil? You might defer it because ofdemandor changesforeseell ... so, 
do you calculate it back? Ifyou do it now, what is the NPV? ... Ifyou do it in two years time, 
what is it then? 
Normally ... sometimes we do. We calculate it back again. 
Have you ever spend more than expected in order to expand your business? Miat is thefactor 
that inflitences it? 
Sometimes ... when there is a potential there. We calculate ... unless when we totally cannot 
... then we have to cut back. 
You have mentioned that your project is nonnally beliveen one to three years unless 
something happened in those periods. Do you re-visit your investment to see how it is going 
in those periods? 
We do review ... now and then. 
Let say it shows that the result of the cashflows is decreasing ... not as what is being 
predicted or cost is increasing, do you take any actions? 
Yes ... we will rectify. We analyse why it can go off than predicted. We see whether we can bury it. If temporarily, it's okay ... if long term, we cannot and we'll go out. 
You will stop it now and continue later or abandon it? 
Abandon it. 
So ... when you 
do your investment appraisal and you calculate its cash flows, have you ever 
considered ... if the project's profitable, it 
has that certain aniount ... so, let say in the middle 
of the period, suddenly the project has to stop (notfeasible enough) ... 
do you consider the 
project's machine such as its resell value, the market value ... in your costing? 
Very difficult to assess ... and we 
don't know when and at what time ... even when we do the 
stimulation, we don't know. Then also we have to do a lot of calculations. And because 
normally nobody buy it. 
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So then, do you consider the abandon value in your decision-making? 
So far ... no. 
That ineans you'll always predict that the project to go oil as expected, right? 
Normally like that ... then we invest. We must be confident ... if it goes wrong, then we decide if to abandon. 
So ... no matter how profitable it is, if something happened in between ... what actions can 
we take, what other possibilities do ive have ... do you ever considered these things? Do you 
calculate these options? 
So far ... no. Normally we do the stimulation ... our cash flows a few times. The worst 
scenario ... and then we calculate, We don't calculate the NPV for each different situation ... 
then we will have too many data. 
Does it mean that the competition is not that intense? 
Competition is very intense. Our line of business is very intense; therefore, our margin must 
always be maintained. If competition is intense, then we reduce our margin or reduce cost ... 
as second ... when we come to that situation. 
Men you do your decision, do you consider the possibility of switching your input technology 
or output mix? Do you calculate thosefle. vibility when you do your cashflolv? 
Flexibility ... that one is very difficult to calculate. 
Men you say it's very difficult to calculate and infact you do have some options or 
flexibility, how do you go about it? 
We do the whole thing ... than we decide. Because options is very difficult to calculate ... 
what we do is if we want to change that time, then we decide. We cannot see beforehand 
because it's very difficult to predict. A lot of things you can't calculate in monetary value. 
Suppose this one project is okay ... so you run for it. Then if cannot, only then you put aside 
and decide. 
Then, that means that one is very subjective, isn't it? Like itsflexibility to defer, abandon, etc. 
Yes ... financially we cannot calculate. We only do it as it comes. If it's something you don't have, so it is very difficult... 
Does your investment appraisal being affected by these situations? As you're using DCF, its 
result is stagnant (rigid) as you can't change thent according to theflexibility that the 
investment has, right? 
Cannot 
... because we do not. Unless we have a few calculation ... unless we do at that time 
... a, b, c, d ... then only we can do (like decision trees). Now, we have only one type of 
product. Actually, ours is very simple. When we do cost ... total manufacturing we based 
on margin about 10 percent ... that's what we do. Any type of product ... all 10 percent of 
profit. So, from there, we'll calculate. 
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Besides theflexibility and options that you have, but yet you still use the NPVIIRR. Does that 
inean that you are entirely satisfied and you think that your appraisal technique is good 
enoughforyou to make the investment decision? 
I would like to (laugb). Our line of product is different from Intel as it does semi-conductors. 
Like Intel, they cannot change ... they have to have this product smaller, then they have to 
produce it. Intel has to produce Pentium 4, so must project how many units. Ours ... we can 
change as we have the capability. Before we buy product (raw materials), now we do system 
deviation ... we can provide the products. We do certain main products... 
So that nzeans your product itself can gofor another products that can suit your needs. So, it 
is quite risky but still you can cover by other suppliers that you have. So, it ineans that you 
can change your supplier, right? 
You can change unless the customers specify what product they want (example, Intel 
product). As long you follow the spec ... the customers don't mind. 
You do consider thefactor of different types of suppliers when doing your investment 
appraisal, but you don't point their advantage in nionetaryfonn but instead more 
subjective... 
No ... we put is a non-monetary form, not quantitatively. 
hi your opinion, are the appraisal techniques important to you when you make your 
investment decision? 
Yes ... only when you buy machinery. 
Does this technique that you itse alloivsflexibility in your decision-making? 
Not really ... very difficult to. That is why we don't want to be overexposed. We invest ... 
we always do at a level we do comfortably. If we're overexposed, then we have problems. 
So, you still use your appraisal technique even though you think that it won't cover or it won't 
really be thatflexible when these things happen ... it can't project these situations ? 
Unless you have good programme (laugh). 
Another thing, do you think your appraisal technique has the advantage of integrating all the 
risk that occurs around your investment? 
So far ... yes. Ours is straight performance. Our investment is where people buy machine 
... our risk is quite low ... our lines are different from Intel's. Theirs are very detailed ... you have to study ... if not, heavy loss. Ours ... is not. 
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You said you use DCF, right. So, do you use the same ratefor all investments or if you see 
the riskfor investment is high, you at a higher discount ... or an investment's risk is 
low, you 
set a lower one. So, your rate will be differentfor each project or will be the same regardless 
of the risk? 
More high risk ... then we want to settle for high IRR, for example. Then, low risk ... can 
reduce it a bit. 
How do youjustify the different ratefor different investment? 
It is very subjective, Our industry ... the rates change very fast. Your return can be up to 20 
percent. 
So, you are satisfied with you investment appraisal technique? Do you think it can give you a 
true picture ... as what you have predicted ... more or 
less what you've expected? 
Yes ... because a lot of thing is very difficult to predict. Sometimes it's very difficult to see 
so far. 
But ... ifyou're given opportunity with new type of investinent appraisal that considers the flexibility 
... the options you that 
have, do yote think you ivant to change to the new technique? 
Yes ... provided you have the software ... provided you 
know how to do it. Because you 
must be able to foresee ... what are the things that will change, but what are the things that 
will not change ... from what type of experience you think will change... 
Men you use NPVIIRR, there are assumptions that influence the cashflo)vs, right? 
You forecast all payments ... the all the expenditure ... everything. The assumptions are based an the current one ... current price ... then, we adjust accordingly. 
So, does that inean you do not have problems using thisfew techniques that you mentioned? 
No ... no problem. 
Have you heard of options approach ... such as binomial... trinomial model? It is said it can 
give a better prediction ofyour cashflows... 
No ... never heard. We can study ... provided we have the software ... otherwise the only 
one we have is all the standard one. 
So, that means if it say that this technique is good and is more easily to understand ... and 
easy to use ... and there is a solhvare to be use, do you think you will change to the new 
technique then? 
Yes, of course ... because if your programme gives certain numbers ... then we can always know our P&L. We can always try one because our business we're always following ... 
especially when it comes to technology, always something that is new. We always design 
something that is not done before. We have to perform ... otherwise we cannot survive. 
6 
Company: B 
Designation of Interviewee: Account & Administration Manager 
When you do your investment, which technique do you usually use to decide which investment 
take? Like some company they use IRR or payback ... what about this company? Anyway, 
the parent of this company isfrom? 
The parent company is the DIC Company ... private limited. We are wholly owned by this 
company ... 100 percent. This company is set up in 1997 but we started operation in 1999. This company is invested for production site. The setting of this company is done by he 
Japanese company (parent company). 
But you still have to decidefor the on-going project while some of the bigger ones are 
decided by the Japanese, right? 
Most projects are decided by them. 
Mat about the in-house production or something like that? Is it being decided by the 
Malaysian company? Like you use systeinforproduction such as some company does ... JIT, MRP, etc. So, ifyou have to buy machines, do you just buy it or you have to justify in order 
buying it? 
Usually ... our company directors will decide. They will see if it is worth to buy and save the 
cost. 
So that ineans they still make the decision. Miat about replacement of machine or something 
like that? Do you still have to ask them? 
Basically they just list the PR (purchase requirement), then they approach their direct 
department for that matter. 
That ineans you don't have to do any evaluation at all? 
So far ... no. Maybe for the project department. 
Does that inean there is no type of investment appraisal being done to see if it profitable or 
not? 
Actually we do the P&L. We do some computation ... and then the costing. Base on the 
company profit ... the first thing we'll calculate. Only for the small project. 
It means that this company in Malaysia, they don't have an investment or decision-making or 
something like that? So, this company isjust to run the project itsey? 
YCS. 
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Mat about the demand? Does this companyfind its custonters or the customers are being 
fixed? 
Basically we still are looking for new customers. But if the demand change, then our 
production can change ... without further investment ... as our production capacity 
is still 
low. 
If there is an increase in demand, do you still have to tell the Japanese? 
No ... unless there is an excess in demand and exceed our capacity, then we have to 
further 
up our production and invest in new production plant. Then we have to bring it up to the parent 
company to decide. Not much of evaluation that we do. 
So, that means down here there is no decision-maker then? 
The decision-maker ... no. This investment is being consulted by us. For the small one, the 
managing director can decide. 
Is the managing director a local person ? 
Japanese people. Sometimes we do the paper for them ... but we only listen to the decision. 
Mat about the input? Does he askfor the infonnationfroin you? 
Yes. Sometimes we give some information for the decision-making. 
So, that means you do not k7ioiv of any investment appraisal technique being used? Can you 
think of any appraisal technique that they might use? Or maybe you have come across them 
in some of the reports ... ROI, IRR? 
I believe they use the ROI ... as in the quarterly report. 
lWiat abozit NPV or IRR? 
No ... I don't think so. 
So, that means that is not much that can be told about the appraisal techniques used by this 
company. The decision made is solely based on the HQ itself. 
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Company: C 
Person Interviewed: Accountant Manager 
Have you ever accept investment opportunity that ... 
like you have certain criteria when you 
evaluate your investment ... 
does it happen that sometimes when you evaluate and it shows 
that You should take certain project but you decided not to accept it? That means you go 
against the basic rule ... 
like it is profitable but you decide to defer it ... or you 
decide to take 
it even though it has a negative retum... 
Based on our previous ones ... very seldom, unless for strategic reason. Because we have a lot of major customers ... so, sometimes we have to provide somehow customer service. 
So, that one is more towards customer needs that you have to accept the project? 
Yes. 
Miat make you decide to go with it even though you know it might has a negative retunz? Is 
it because you ivant to be the leader in the production or soinething like that? 
So far ... most of the trend 
is ... because of we have many branded customers to get a 
lot of 
people to take us. So, we really need to come in ... initially ready at a loss of manufacturing 
strategically traded in for a long term of return. 
That nzeans you would like to gain afoot hold in the market 
Yes. 
Have it ever occurred that you still ivant to invest as there is an opportunityfor you to 
abandon it in fitture if it is not profitable? 
That means that you invest something but have to abandon it later ... normally no. When I 
say that we invest in certain thing for strategic reason, that partly investment may not get us 
services ... but we have a long-term relationship with the customer. For some of the cases, 
we have to more or less service the customer ...... but for big investment, we definitely won't 
take it. 
Men you do the appraisal, do you show in black and white the profit? Likefor strategic 
reason, how do you calculate ... is it in qualitative or quantitative tenns? 
We can say it is quantitative also ... we have already been doing certain amount of paper with 
customer. The paper we expect to have kompute the amount of return. Secondly, it is 
qualitative also. 
111hat kind of appraisal technique that you use ifyou evaluate your investment? 
We use the payback period and ROL 
Do you think these tivo are sufficient enough to evaluate the investment? 
Quite sufficient because on top of this, we also have another method (15 times) to check 
but the main one is still ROI and payback. 
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How Iong is the paybackfor your project? 
As we're in an electronic business, it's very fast ... sometimes even one year 
for the long- 
term project. This business changes very fast ... model change very 
fast ... 
That ineans your investment will keep on changing. So, when you're doing your investment 
(on going project), have you ever decided to change the model (for example) ... or you will 
ivait until it hasfinished? 
Depend on the market ... let say, the 3V2inch optic 100 10 has change to 21/2 inch ones because more compact ... so we have to divide our product into six packs. Now, the market for 21/2inch has turned out to be very strong because there is a product for that. Of course, the 
31/2inch is our current product ... but we don't intend to invest in the 3V2inch anymore. Sooner or later, we must change to 21/2inch. 
Does that inean in yourproduction you can sivitch your input or output? You have an input 
oroutputinix? For exaniple, you start producing a product and you revisit it within one year 
or more ... and then in the middle of it, denzand change, technology change and then you 
have 
to change the product according to the deniand. So, does your Ynachine or your production 
has the capability to change its moulding or something like that? 
Our processes here are mainly moulding, testing and assembly. The moulding and testing ... 
these are generate machine where you can put anything folder on it. But the tools you have to 
pay and after this the machine normally has to change also. Sometimes you can modify the 
machine for the new product ... but more often we have to buy new machine. There are 
certain investments that require another machine. 
So, you do not have any problem if there is a change in dentand or niodel? 
Although electronic markets change quite fast, they don't ever change overnight. Eve ,n though the new product is up ... the old product usually ... customer will still buy it. Five 
years or more than five years later, it is still there. 
So, as I saidiust now... have you ever take an investment project that has a negative retum ? 
Of course most of the proposals are positive return ... but we also see the payback period. 
If 
the payback is more than two years ... we will reject because the risk is too high. If the 
payback is. two years, the product's life might not be two years also ... unpredictable. If 
payback within one year, we expect maybe the life will still be there for three or four years. 
Then we can cover price of the investment. If payback is less than two years, then sometimes 
the product is no more. Price erosion for electronic product is very fast. 
Is there any cases where you take up an investment or you won't defer it as in the nearfittitre 
you'll receive soine infonnation that will have sonte effect oil your investinent? 
Because our first people (our marketing people) ... our business technology people ... all look out at the market looking for new opportunities. At one time we have hundreds 
opportunities. So, we always limit to the amount of investment that we can take ... we 
have 
to do that objectively to be competitive. 
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Matfactors do you think that is really influencing your decision-making? For example, as 
you saidjust now because of the technology changes, you have to be very carefid in selecting 
your investment... 
Yes. 
Miat about the price? Does it effect your investinent such as price on the input, etc? 
Of course ... because the price and maintenance cost will give back your payback and ROL 
Mere do you get your supplies? From local or overseas? If overseas, does the price or 
exchange rate influence your decision ? 
If you talk about machines ... they are from overseas. However, as Malaysian ringgit is fixed 
to US dollar, there is no fluctuation using US dollar. Before this, there was an influence Of 
exchange rate but now it is reduced due to the fixed rate. Now some of the related 
manufacturing sectors do not have to worry about it at the moment. Last time when we do the 
proposal, the rate will change the next day ... and I have to explain the differences. 
Men You take an investment, do you in subsequent periodwill revisit and re-evaluate it back 
again to see if it is profitable ... or you need to do something or take any action then? 
Yes ... all the time. 
- So, in your case ... do you calculate every time the payback and ROI every time you evaluate it? 
No ... we don't use the ROI and payback anymore, but we re-do is our gross margin ... that's 
on the on going. 
Ken you do an investment appraisal, do you think of options that you may have infitture? 
Sometimes when you consider the environment, you might ineet some situations such as ... 
what happen if the pricefall down or if there is a new innovation ... Do you consider the 
options infitture when something unexpectedly might happen and have an impact on your 
investment? 
We do consider the risk and opportunity. [He then showed the AR (appraisal request) method 
the company has been using when preparing their project proposal. The proposal is prepared 
and then key-in into the system (company web-site: linking all companies). The proposal is 
submitted for the overseas HQ authorisation and approval. ] 
Can you make your own decisionfor this company? 
There are different approval levels. 
So, the major project conzesfronz the headquarter? 
No, the proposal can come from any company. For the approval level ... different people for different level. 
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This infonnation (key-in data in the company system) is worldivide (within the reach o FCI f 
companies all over the world) then? 
No ... 
it is according to the authority per say. 
[The interviewee then showed how data for one of the investment proposal are key-in into the 
system]. 
So, 'Ihese are two basic methods (payback and R01 calculatedfor the proposal) that you 11se? 
Yes ... these are the numbers that we see. Of course ... when preparing the proposal, we have to consider the risk and opportunity. In fact, when we write it up, it is sometimes quite 
subjective. 
There is no appraisal method that put risk as in numbers, right? 
I don't think so. 
You have the DCF rate down there (when referring to the proposal shown). Is it the 
discounted cashfioiv rate? 
We normally don't look at the discounted rate. 
You nzean you have the DCF but you won't use it? Is itfitst to complement the ROI and 
payback then? 
Yes. 
Ken you put the infonnation1variables of one type of hivestment, you will bring the value 
and calculate the ROI andpayback. So, how do you convey the one that you said arefor 
strategic reason? How do you quantify the strategicfactors? 
That ... I can't explain to you but I just can say to you that they are on paper (subjectively). But I can't show you an example because so far most of them (investment) are predictable ... 
we have a lot of opportunities to do this year of time. Most of the benefits considered in 
taking an investment are shown subjectively ... for example, numbers of competitor coming in. 
How important are techniques in capital investment? Do you think it is important or not 
important? 
Of course it is important. 
As some of them said, the payback period and ROI do not cover or adapt to the changes ... 
they can't change the rate. The result cannot be changed once it's calculated and the project 
is already on going. So, do you think that your techniques are sufficient? Do you plan to 
change them? Do you think they areflexible in adapting to the changing environment? 
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I would say that when we make the proposal, you could see the forecasted outcome given 
(when referring to the AR projected). If what is forecasted does not come to the expected 
value, we now know and it is our company to take action. If it does not perform today, of 
course we will stop half way. But so far, this rarely happened. 
So, thefirst sign that shows that it is not as expected, then yoll will decide whether to stop or 
to abandon it completely... 
Yes ... surely. 
Just now you say you never itse abandonment? 
So far, it has not happened. Mostly we are very positive of what we invest. 
So, there is the possibility or optionfor you to stop teinporarily or half-way 
The management have to be on the look out every time. 
Do you ever use the interest rate or discount rate to calculate your investment? (As shown in 
theprajectedAR). 
It is part of the AR ... we only use it sometimes. We apply the single interest rate. 
Have you ever heard about options approach for doing your investment calculation? 
Yes I have come across it ... but it is still something new to me. In addition we don't have 
the facilities for it. 
Do you think your appraisal fechniques have the advantage of integrating all the risk 
associated with the investment? 
They are sufficient for our company. From my experience ... this company is a multi 
national company and also patent worldwide. I think the evaluation should be done at higher 
level. If the company (HQ) decided to invest in Malaysia, they probably have gone through 
all of these factors (valuing risks). 
Company: D 
Designation of Interviewee: Financial Executive 
Men making capital investment, what investment tools or methods do you usefor 
evaluation ? 
Non-nally we use the payback period. 
Mat about NPV or IRR? Do you use it? 
Depends on the item. We do use it occasionally. 
On the whole which technique do you usefrequently? 
More on payback period. We want to know when we can recover back the investment. 
Have you ever accepted an investment opportunity that has not met your investment criteria? 
For example, a project has a negative or low NPVlpayback period but you still go with tile 
project ... or the other way round like the project is profitable, but you decided not to go with it. 
As far as we know ... because today investment normally certain investment depends on 
various basis device ... we don't do very big investment ... as long the company is making a 
profit, then we'll think of expansion. That is why our investment ... as far to our concern ... 
why in the sense the project investment is not very big. We gradually modify our plant ... because rather than we put a lump sum to invest the whole thing, we might get stuck ... we 
won't know forecast of business unless we do bit by bit. Normally our investment is not very 
intensive. 
Does that inean you start your investment in a himp stim? 
Yes. We'll upgrade our plant slowly ... stages by stages. 
Men you do your evaluation, is there any status where it shows the investment is 
unprofitable but you still go ahead with it? 
So far ... no. We stick our decision to what the result has shown. So far, there is no 
circumstance where our action is different from the result of our evaluation. 
Men you do your investment appraisal, do you ever thought that you have to go ahead with 
project because you have to retain the market, demand of the customer, etc? 
The main expansion is normally because of customer demand ... we always cope with the 
customer demand. 
So, demand is considered as the most importantfactor down here? 
Yes. 
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Has it ever occurred ... for example, you invest in new plant and you think ifyou don't do it 
now, infiaure you can't be in the market or something like that? 
Yes ... if it's not profitable but we think that in future we need to retain the market, we'll go 
ahead with the project. 
So, what about technology? Does it involve in your investment decision? In what sense? 
Yes ... technology because we are more on standardised. We don't depend on Iabour very 
much ... more automation. 
That means when you do the investment appraisal, do you think you'll buy the machine (for 
example) because of its benefit ... it can be auto or semi-auto? 
We try to go that thing ... because we find now getting labour ... cost is expensive. 
As you saidjust now, you seldom take up investment. But if you do, are you satisfied ivith the 
appraisal technique that you use? 
Technical wise ... I have no comment ... I'm not sure of it. So far, I don't think there is a big 
comment coming back saying they are not satisfied. 
Thatmeans during that phase, you'llevaluate andthen the project goes on ... and there's no 
complain about the evaluation. 
Normally we go for a project, we have our consultant. Felda has its own technical group ... 
we have the technical advisors. Sometimes we also contracted with outside practitioners. 
So this means that the technical appraisals are more used by thenz or the practitioners? 
Yes. We even contracted with the biggest international consultant company. Any expansion 
... we'll always consult them. 
That ineans they will show if it is profitable or not profitable for that investment. So, when do 
you use the payback ... after you get the result and you'll evaluate again ? 
Yes. 
So that ineans the project is certainly profitable. So, the payback isjust to see how many 
years you'll have to recover? 
Yes ,.. just when to recover back. 
Have you ever defer the decision to invest? The project is profitable but you decided to defer 
for the sake of ... for example, the changes of demand or something new coming up or new infonnation ... 
Yes, we did ... but not on the demand but on cash ... lack of fund. We proposed for the 
whole plant but we take it on stages. 
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That nzeans you still go ahead but you'll stage it up... therefore, it is quite seldomforyou to 
defer your investment. 
Yes. When we do our capital investment, normally it is decided by the board of directors. 
So when there is a proposal, the board will analyse it ... it takes sometime to analyse it and to 
evaluate it. 
Have you ever spent more than you expect in order to expand upon a successfid idea.... ". 
Normally for this one, we always got contingencies. If within the contingency level lin-dt, we 
won't disturb it ... plus or minus certain percent. 
VVhydoyolt set the variance in sitch a way? Miat are the contingencies that youforeseen? 
Contingency because of our nature ... Malaysia is quite humid. They cannot foresee our 
circumstances in the business. Some of the variances ... a few cases that we distinguish 
the humidity here is high, so you need to have the ventilation better than what they 
recommended ... you just need to modify. 
So this nzeans that you have to spend more than expected ... justfor this case as you have 
mentioned. 
Yes. 
Men evaluating your investment, do you take into consideration factors that are value added 
or you put it as subjectively ... profit plus those value addedfactors? 
Normally we have a budget proposal where we always add plus or minus based on that. For 
example, sometimes we have to plus ... due to currency fluctuations as we import from 
overseas. 
Nom where do you import? 
Recently, we just invest in Australia. 
So, does the exchange rate influence your investment? 
No. It depends more upon the duty import. 
In whatfonn of currency do you use? 
We do have the US dollar ... at the moment, the government tax is okay. Recently, we bought from ... because certain part of the plant is from UK ... then recently, because we decided UK is so expensive, then we diversify to Australia. 
Does it shows like your project can change its site? 
Site ... no. Our production is here ... not in anywhere else. 
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Men you take tip an investment project, do you revisit it in subsequent period ... see 
how's 
the project going on ? 
Yes ... we do. 
Men you revisit it, does the project nin as usital or different than expected? 
Once in a while ... it does occur differently. 
Let say it is not as what you've expected, do you shut down or abandon the project or 
We normally do not shut it down because our plant is very expensive. Non-nally we will try 
to modify it ... within our capacity to expand ... the requirement usually is due to the 
capacity. Most of the time we will target for this capacity ... maybe 20 tons per hour. Sometimes we cannot get 20 tons because of a lot of factors ... 
Men doing the calculation, do you include ... let say, this is the value of the investment but if 
anything happen, you can modify it ... sofor that modification, do you put it in a certain 
value? 
Yes, we do provide for that expansion. We are doing ... maybe the capacity of 30 percent 
now but when you add certain things, you have to increase the capacity. We always do that 
way. 
That means there isflexibility? 
Yes. 
But the way of calculating it ... is still payback? 
Yes, payback. 
Have you ever considered reducing down the investment project? 
We did before. For example, last year was not a very good because the requirement of the 
dock. 
Men you do the appraisal, do you include thatfactor ... subjectivefactor? 
I think not. As this is a unforeseen circumstances, we did not think of including it. 
Men you evaluate upgrading the investment, do you plitsfor the increase value of upgrading 
the investment? 
Yes. 
But do you still use paybackfor evaluating it? 
Yes ... most of the time, payback. 
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Does that inean you ivill have a number of scenarios on the analysis of the investment when 
using the payback method? 
Yes. 
Does yourproduction allow switching your input technology or output mix? Theinixerfor 
coinposition does allowfor different input inix? Ifyes, does it inflitence your decision whell 
acquiring that process or buying the machine ? 
Yes ... we can switch the mix. And we do consider 
if the machine is flexible to change its 
mix. 
How do you evaluate those different types of model ivith differentfunctions? 
That is hard for me to answer ... I think that is too technical part. And we always look at demand ... we won't see what type of plant. 
Therefore, much of the decisions comefrom the top people. So when you buy your machine, 
usually who will decide then? 
We have the plant manager, technicians and also mechanic managers ... but the thing 
normally ... the consultants will also be here because Felda has its own consultant. If 
anything amount more than RM50,000 ... all the consultant advisors will be coming in. 
As you use the top experience people to do the appraisal ... so, that is why your appraisal 
technique that you're using is the simple one since the investment has been evaluated before. 
Yes. 
That means all the risks have been accountedfor? 
Yes. 
Can You explain how your investment appraisal was affected by options situations ... such as 
you can change your investment or make itflexible? Do you think your appraisal technique 
can accountfor the abntpt changes? 
It can. 
Using payback period? It means that you have to do it one by one? 
Yes ... with a lot of scenarios ... using 'what if' situations. This means a lot of calculations for each of them. 
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In your opinion, do you have problems with the appraisal technique that you're usingfor 
evaluation? 
We refer to the management side because the investment ... even though you realize there 
will be a lot of options alternatives to evaluate the investment ... because ours ... so far as it is capital expenditure, we all can be restricted. That means our routine is also government ... 
as you know, we follow more like the government practices. Everything we have to do is on 
paper. Then we have our committee to look and to convince the committee the project is 
workable ... and then the committee will present to the board. So, the paper should be very 
strong. 
So, you will show in the paper whether the project is profitable or not. Men presenting the 
paper, the evaluation will be in payback? 
Yes ... in payback. 
How about committee? Do they show on the paper the NPVIIRR? 
Yes ... they do. 
So, they do use NPV and IRR. Hqiat else do you think they use? 
I think they do use break-even ... but normally, most of the decision is payback because they 
want to know if the investment has too long payback ... then the investment is too costly. 
At whatjunction they decide to use IRR? My if they don't use IRR? 
I'm not very sure ... but my boss do analyse it and we still give ... but our situation is different from the market because our company set up is to help the Feldas. So, cost factor is 
the main cost. Our expansion ... normally our thinking is that we need to supply as fast as 
possible. Because now we cannot cover ... we're still undersupplied. So, whenever there is 
an expansion we'll always think of demand first. So, payback period is because they want it 
to be very fast ... the returns ... then, you can subsidies the investment. 
Do you borrowfor it (investment)? 
We use our own. 
So, that is the reason you don't have the NPV1IRR as you don't have the cost offmancing? 
Yes ... no external cost. 
But if you have your ownfiaid, there must be some costs? 
That's why I said ... if cash basis, we'll do it by stages. We cannot invest lump sum because 
we cannot foresee the future (how is it? ) ... your sources can go up and down. 
Company D 
That means cashflovvs are more intportanO 
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Yes, it is not the NPV or IRR because we are looking at our own part ... if cash flow is 
available then we see its profitability. That is the decision plus payback ... how many years 
we can cover back. The board of directors will see the payback, then they will decide. They 
don't use complicated calculations ... as they give to the consultants to do them. 
That means the project being proposed back is always profitable as they (the consultants) 
have calculated the NPV or IRR? The board trust thenz to do a good calculation ... that's why 
they concentrate on the payback only... 
Yes. 
Do you think the technique used isflexible in adapting to the changes situations? 
Quite okay ... because the board say it's okay ... because so far they never make wrong decisions before this ... even though during the recession time. They are still okay ... as far 
as 20 years constant; they never make any big wrong decision when using the payback 
method. Even at this stage, we have capital investment ... we are using shareholder fund or borrow from bank. We pay back our bank loans within two years. 
So, you use payback to show how many years to get back your investinent and cash flow is 
also important... 
Sometimes for capital investment, normally they don't want it to be more than 36 months. 
Ifyou acquire a huge and expensive machine, you predict that its cash inflows must be 
sufficient enough to cover the cost... 
Yes ... in two years time. 
Do You think your technique has the advantage to integrate the risk involved? As yoll Ilse 
payback, how do you include the risk? 
Normally when we use payback, we opt mostly for five years. But if you can do it within 
three years, the board will be very happy. 
Do you have ... such as if the investment is risky, your payback period isfive years, or if the 
risk is quite low, it is abow 3 years as a guideline? That means the riskiness of the investment 
is seen through how many years of it payback.. 
Yes. 
Have you considered using other approachfor investment decision? 
So far ... I don't think so. 
fty do you think you do not need it at this moment? Is it sufficient enough? 
Should be ... I think so. 
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So, you are satisfied with your technique? You think it gives a good picture? 
Yes. 
Is it because you do not have any problem ivith your appraisal technique that you do not ivant 
to change into another technique? 
I think for the time being we can still see our appraises. 
You do not consider taking tip the latest development of appraisal technique? 
So far ... no. I think in our line evaluation, we are still the top. There no 
body more standard 
than us to refer to. In Malaysia, our investment is the biggest and we can say we're 
successful. 
Company: E 
Designation of Interviewee: Senior Manager 
Usually you do the investment down here, right? 
Yes. 
So, this company down here ... is it Malaysian or there is a parent company? 
This company is hundred percent totally owned by Japanese. It is hundred percent foreign 
owned. 
So the decision-making comesfrom the 
Depends on what kind of decision-making. You are talking about investment? 
Yes, investment. Investment ... it inight be like capital investment. 
Oh ... you're talking about capital investment ... whatever amount ... that one is the authority 
of the MD. Anything above RM1 million ... of course ... must get the approval from the Japanese. It's the way they control the amount. If it is less than that... then at the factory ... the MD will decide. 
When they do the investment appraisal ... when they select the investment, what technique do 
they usually use? 
Basically something like payback period ... or sometimes they called it as MAPI 
Mat is that about? 
MAPI ... the Japanese way of doing the investment. It is quite similar to the payback period 
... it is the expected return. 
Do they have the interest rate used in the MAPI? Is it some sort of discounted.. ? 
Not really ... not really. It is based on expected return. Expected return ... of course ... 
consider the dissertation form. It is not like so complicated like the accounting ... ROI and 
so. It is a very simple method. 
This isfor project below RMI million, right? 
Of course ... of course ... on top of machine. They did on the expected return and then they invest. 
So, they don't really gofor those higher type or sophisticated type capital budgeting as lve 
had leamed down there? 
No ... never. In my carrier ... I've never done it ... even Singapore, Japan ... they never 
calculated. 
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But Yet they still make a good sound investment decision... 
Of course ... the explanation of the market is based on the product's market. Of course 
they expect the expected ... different. 
As long as it shows that the project have sonze profits... 
Certain rate of return ... very much more on market reason. 
Men they put an expected retum ... do they set a high expected retum or loiv? 
Not really ... because you see ... I'm not quite sure ... for our industry, the rate of return 
would say is quite a low percentage ... quite a low percentage even the margin ... as long investment has a return. 
Because the money involved is huge? 
Because ours is more capital intensive. So the rate of return is normally is normally eight 
years. So, we are not like purely electronic company ... where the rate of return is quite high 
... ten to twenty percent. Ours generally for cable industry ... talking about two to three 
percent. 
So, this is nonnalfor this kind of industry? 
Yes ... not like ten percent ... fifteen percent ... So, our industry ... like our intensive we go for what you called investment tax allowance ... instead of going for financial return. The different is that finance people they put for ... company actually that able to make big profit 
within the target year ... to be able to cover back. For us ... why I say that ... becausethe 
rate of return is slow and then it is not so high ... take many years to cover back the investment. So, that is why it is good for us to go for investment tax allowance ... whereby 
the total invested amount is able to be carried forward for future years until the amount is 
imposed or dried out. 
So that is the difference between the electronic and cable industry 
Of course, ours ... you are talking about ... we are not purely electronic type ... but we are a 
mixture ... electrical and electronic. That is why our customer based is varied. If you are 
talking about the current situation ... let say we are electronic based ... then you'll be 
varied... 
Just now you say that there are tivo techniques that they use, right? Payback and MAPI. 
Mich technique do you say is most probably thefavourable? 
MAPI. 
This is something neiv to its because ive never go or talk about what is MAN actually. 
Of course design by the European. We adapted (modified) it for our own company uses. So, 
we won't use so sophisticated method like what we studied in the college years. Too 
complicated! 
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But that is what I'vejound when I ivent to nzost of the Japanese companies. The Japanese 
companies are not using them at all. They still use the payback. 
Simple and straightforward method ... you can say that. We don't favour sophisticated 
method. 
So, that ineansfor the inethods that they used ... they are already satisfied ivith them? 
Yes ... yes. Because our history for ... among the industry ... we are the oldest group ... you 
can say that. We are actually independent ... we are much older in the electronic ... we are 
much older in electrical. 
Men you use the MAPI, have it ever happened that it showed a profit but yet you defer it? 
You did not take the investment. Or it might be another way round that it showed a negative 
but still you take it? 
Of course ... definitely in term of investment ... a lot of uncertainties. Anything can happen. So, of course there are different occasion over investment ... occurred because of market 
situation. For example, one of our product has a huge investment ... in sense that ... on top 
purely electronic ... but because of market situation, they shift operation. In the end ... of 
course ... even thought we invested one or two years later ... but end of the day, it's operation 
... (laugh). No matter what method we use, it is still the same. 
In this case ... once the project has already started and when it cante 
back, it said that it 
doesn't give as hoped.. 
Because ... the recovery period does not make up for one year ... it does not make up of two 
years. 
So, if youfound that it is not as what you've expected, right ... do you abandon or do you 
No ... no. We never abandon. Basically as what we have experience ... the bigger the investment, we should pay support because of the operation ... commission operation for one 
year or one of the section which supports ... that basically the matter of develop ... which develop our company. In fact, some of them are vague ... you make it cease operation ... of 
course ... it certainly affects us ... but the thing is our fate vague ... so I think the risk 
spreads. 
So that means you can take that project and use it to other customer? 
Yes. Of course ... the only thing ... bottom line is not so beautiful ... you expect 
compatibility. Because for that particular product, for example, if it is identical ... that means 
the profits we can earn from there ... basically is much higher. So, if they grab pass the 
customer, then the margin is not so good. As long as you can maintain... 
So you won't abandon but you will switch ... like you say you will switch the output of the 
people that seekfor the product then... 
Yes. 
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Men you take an investment and it shows it is unprofitable. Do you think that you still gofor 
it also? It might be like some otherfactors that.... 
No ... if you cannot mean that you won't go for it. 
Even thought sonze people say that you do take an investment even though it doesn't have a 
good expected retum ... itjust because that ... they ivant to be leader or they scare that the 
competitors will overtake them? 
If last time ... maybe we think this way. But I don't think now days. 
Previously you've done this? 
Previously we are not secured. We are more ... they may consider that ... whereby they 
considered as a comparative. Because our products ... we have five or six products ... because wire also got big range ... of course our production is making five types. So, maybe 
we cannot meet this product ... cannot profit from this product ... that means we have to 
profit from other products. So, there are options on that. Because our philosophy is to be 
good to the customer ... but of course, now they have changed ... every Japanese companies 
are ever changing. Not like last time ... they talked about life long ... now days, they are 
profit oriented. They have no choice ... or else they cannot maintain. 
Last time they do consider that if they won't be the leader or maybe if they don't take the 
project now, they will lose in nearfitture ... now days they go straight to the point, is it? 
More profit oriented ... if they are changing ... good for changing. 
Does it ever happened that when you defer an investment, it is because youfeel that there 
might be something ... just in the technology or ... demand ... so that you need certain infonnation before you can proceed onwards? 
You see ... actually they never be proposed basically by the profit ... so they definitely will 
go ahead ... you won't change ... because for us, so far we never experience that after 
proposed, we won't do it. Basically we will go ahead ... because if we want to propose 
something to the head office ... that means that we are quite sure we want to carry out ... YOU 
see. 
So, that means ifyour project is profitable ... you will do it now instead of waiting 
Because of office approval ... before they approved that means they have to see whether it is 
viable or not. Or else ... I don't think the office will approve. For example ... now days if 
you want to get some expansion or new investment here in this region, it is difficult because 
the focus is not here anymore ... more on China. Because no choice ... 
They do put their company in lots of countries so that 
Because the philosophy is to be good to the customer. Of course in term of expansion ... they 
are moving to China or low cost country. Hoping directly ... the focus ... the expansion in 
this area ... it is just the maintaining ... as provide the current situation. But the expansion investment will take place in another country at a lower cost ... or in the sense that to improve the customer over the area. 
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Men they inake an investinent decision, they do consider that they can operate ill other 
country ... and if the condition iniproves or there is a good opportunity in certain country ... 
then they will expand in that country itselP 
Because we have what we call 'global strategy assurance'. It means that operating officer 
will think or work globally ... all the world. For example, you need an analyser ... I think 
they will be looking at all the worldwide issues ... whereby there are marketing or product 
wise ... so, if this plant cannot support ... then other plant will support. The boundary basically is their own boundary. 
So, they do consider if there is something that can support their production and the condition 
of their company where there is volatility in that condition. But do they consider thosefactors 
when they make the evaluation? 
Of course ... in term of that ... I think definitely they will project. 
So, before they take an investment they will see if there are chances that if they can profit or 
they can increase theirplant in certain countries ... or something like that? But ifyou say just 1101V ... when You use payback and MAP].. 
That is for our example ... our investment over here. That means all machines are proposed 
... what ever investment we want to take in this country ... similarly for other country ... 
those plant, for example ... that plant have the responsibility to be proposed to main office. They should have it mentioned as investment or put it as expansion independently. 
Those things are veryflexible, isn't it? Do you inean you can't put it or can't see it in a cash 
flowfonn, right? 
You do see it such complicated as what you mentioned ... you must 
do cash flow ... that kind 
of situation ... as long as you see that 
investment based on criteria or whatever ... what is the 
market ... what are the main customer.... 
That one is very subjective, right? For thefactors considered 
That depend very much on the ... I would say more on the information gathered ... whether 
... because you see for example ... what bring investment in Malaysia? Because certain 
things is at the request of customer ... because we have to support our customer. So it depends very much on how is the customer. Based on that ... of course we have to do a 
projection ... 
So that Yneans the infonnation is still on customer. It is the demand down there ... the 
dentand ... how do you see or associate with it? 
You see our product actually is more controlled by spec. That means whenever ... because 
we are stuck by machine that we cannot simply switch to other. Because we have our own ... 
which are approved spec ... they want to buy from us. Because this must be really approved by head office ... which is already in spec. You want to change the market approval ... some 
market approval is from Japan ... you cannot change to the new one. You want to force to the 
new one ... it takes time ... takes years. Even our chief has said if you want to change any 
material ... it takes years. It depends on which products ... because they are some for internal 
uses... 
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Does that mean your head office is ... you have to get the approval? 
Yes, we've the Japanese company. 
So that means they have never rejectedproject that is notprofitable, right? 
If they are not profitable ... of course, they will not start here. The initial stage ... I don't 
think they will propose. 
So, that nzeans they are really satisfied ivith the investment. If the project is profitable ... they believe their appraisal technique shows what is expected infitture. 
Yes ... so far. But of course market can change very fast ... so, at the end ... sometimes also 
unexpected ... regardless of what technique you use (laugh). 
Does this company spend more than they expected sometimes ... in order to do certain business? 
Basically ... of course ... I think it doesn't mean their account balances ... of course I mean in the sense that they basically will immediately report back to Japan. 
But it still comes to the HQ back again 
Of course ... of course ... it's part of marketing. 
Men the project is on going already, do you usually do an evaluation while it is in process? 
Because you see ... after operational ready or after the investment already create ... they need 
a new line of production. ... so they will teach more on the actual profit. They won't really 
go on ... what we evaluate because it is already operational. The investment is down there 
already ... it will tell that actual product. 
Unless likejust now you said ... when it showed that it is not as what is expected or the denzand suddenlyfall off in the middle ofproduction ... then you have to do something... 
That one you can't expect ... suddenly people don't want (your product) ... that one ... no 
choice. 
But do they consider thisfactor or scenario? 
They do consider ... of course if they can quantify it ... they can project it ... I think every investor also will consider also. Sometimes market changes very fast ... sometimes ... er ... 
unexpected. But of course you won't take place within one year ... it is unlikely within a year 
... normally after sometimes ... as what you see ... two or three years. 
You say you do consider upgrading when you are in another country, right? Wien there is 
profit, you invest more on it. 
Yes. 
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But has it ever happen that you refitse your operation there? 
Of course. Normally ... I think in order to strike for excellences definitely ... it bounds to different happen. 
Have you ever abandon your project before. 
Never. For us ... actually last year there's one. 
So, what happen to the product? 
Shut down. 
Mat if the scenario is not that good, have you ever shut it down temporarily? You ivait until 
the demand is okay ... and then you start back again the production ... does that ever happened? 
But it is not the whole factory that comes to that situation. 
Certain product fine then? 
You see there are five products ... instead of running ten machines ... we shut only two 
machines ... run the other machines. 
So, all these types of options that you have ... I think there some optionsfor your companyfor investment. As you said, they use the payback period or MAN ... so do you think that these 
options that they considered ... they will put them along side with payback period ... payback 
periodjust shows how many years... 
More at the time of investment ... I would say that ... between one to years ... so, if you are 
talking about many years back ... I don't think they will still monitor ... go by ... I mean they 
will consider that payback period whereby they put in that profit. Because there is no 
meaning ... because they've started the project and stopped already. That is why the part of 
going back one or two years proposal ... I don't think so ... because along the way ... for us 
example ... every quarterly we review our product. So, basically you will be reviewing every 
quarterly ... you re-changed along the year already. So, there is no point of comparing what is for one or two years ... because every quarterly, there is changes. 
How do they calculate theflexibility there? 
I would say ... at the end of the day when the first object ... the small monitoring is more on 
profitability of the company ... it is more on that ... more on the particular income actual 
achieved ... no more ... still base on the initial formula whether you be in line or that ... it is 
more on achievement. 
That means theflexibility they don't really consider itforfive years 
By that time ... I told you ... later the whole picture is not there. For example, when we rent factory here ... within six months ... everything must start rotation. 
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You said the technique is important in your investment evaluation, right? You do agree on it? 
Of course. I still believe the way is very ... very important. The way to forecast the market. Whatever technique ... whatever is the market ... finished! (laugh). 
So, does using these techniques allow you to be sufficientlyflexible in your decision-making? 
Basically ... in practical sense ... this is what actually what they would be. Of course ... basically must monitor. 
You don't use technique that ... there is now a new technique that considerflexibility in 
calculation or something like that? 
No ... we study a lot of calculation until ... in practical sense it is very difficult. 
So, do you say the model itself is like quite hard 
I think so ... if study it may be okay ... but actual practical sense ... I don't think. Even if we 
use it, the top people ... they don't understand (laugh) ... that is what I see. 
So, is it because inost of the higher techniques ... they require assumptions which is quite 
hard to project? 
I think so ... that is why probably why for many years we did a simple technique ... that we 
use. We won't use such a sophisticated technique. Because if you try to propose some other 
method ... you must understand what it means. It is difficult to understand. 
For the riskiness of certain project ... how do you consider or integrate the risk inside your investment evalitation? 
Basically we didn't really integrate the risk ... I would say. I don't think there is a risk 
component actually that integrate itself. That is why I say ... draw for formula or technique 
that can be use ... very much concentrating ... profit return ... how reliable it is ... customer 
order. As I say ... how to put in the risk factor is also very difficult ... very subjective. Correct, isn't it? The data is not so reliable ... how to get such accurate or reliable data? I 
would say ... customer shop of data is more reliable ... in that sense ... instead I put one risk factor inside ... by ourselves. How to define? It is very difficult because country-to-country 
varied ... especially when we are dealing with global market. How to put it then? We are doing globally market ... we are export oriented ... 90 over percent of export. It is very difficult for us. 
Soinetinzes that is some sophisticated techniques ... with values given using certain options 
like scenario or strategy analysis... 
As far as I'm concerned ... I've never come across that kind of things. 
So, relum of investment also plays an imporlant role ... so that means payback period (Correct) and retum on investment (Correct). So these are the sole and MAN are the basic 
types... 
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Basically is the thing ... MAPI is ... I think something as equivalent to rate of return 
something like that. 
So, it is a combination ofpayback period and retuni of investment? 
Basically ... I think it is something like that. 
As you don't use the discounted techniques, then I can't ask about the risk then 
Right ... I never do. 
Have you ever heard of real option approach? 
Real options approach ... I never heard of that. Maybe I've forgotten ... I'm not so sure. 
[A bit of information is given by interviewer] 
So, as overall ... how do you think about your business envirownent? Is it risky or less risky 
or less predictable? 
Our product is a traditional product ... more towards traditional product ... it not a very high 
tech product. So, in term of risk factor ... I don't think if compared to electronic product ... 
our risk is much lower ... unless all become wireless. I don't say that it cannot happen... (laugh). I feel it is the matter of margin. Margin that means because of market situation 
changed ... AFFA coming in ... lots of cheap things from China ... a lot of cheap 
manufacturers coming in... 
I see that that are soniefactors that you can have options ... but you don't really put the 
options in thefigures where you can see them... 
Mat about investment in machine? You do buy machine? 
Of course ... I assumed that mostly are a lot of automations. 
So, when the buy the machine, do they make a through investment analysis or theyjust buy 
because they need it? 
Actually when they are short of capacity ... short of capacity that means there is a demand. That means they need to have some additional machine ... from there they invest. 
Do they consider ... like buying a machine that ... at present the capacity is not thatfiX ... ive don't need that nutch capacity ... but buying a machine at a higher capacity because they 
project infitture there might be a higher demand.. 
Of course normally we project the capacity ... I mean order will come in more ... that is the trend ... a very positive kind of thinking way. But now days we are more caution ... whereby 
they also know the market. So we have to compare for more optimum price. At end of the 
day, the unused machined either we have to sell it off. 
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For the machine itself, do they still use the payback period tojustify the investment? 
Use very simple method. 
So, it doesn't have any differences whetheryou are investing in tile capital orproject? 
Very simple one ... our way of evaluating. I don't know about other small companies ... but for us, we do that. 
Do you think there will be a difference if the company is owned by ... like a European 
country? 
I think so (laugh). Of course ... the Chinaman is also different ... I think for culture different, his thinking is also different. 
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This company is intemational one? 
Foreign one. 
Its majorproduct? 
Sander, grinder, etc. 
Men you make your investment, what type of appraisal technique do you usually use? 
Mostly ROL 
Other types of appraisal techniques? 
Emm ... this company only use one type. 
Mat about payback? 
Basically ROL 
So, the most currently used or mostfavourable appraisal technique is the ROL Men you do 
the investment, have you ever accepted an investment that is different that what the criteria 
have been set? It shows that it is negative or low-retumed, but you still take the project. Or 
it is profitable, but you reject the project. 
Depend on the project. We do change our decisions but not that often. 
Mich one that has or usually happened? 
We definitely won't take it if the project is negative. We usually won't consider it at all. 
So, you are really satisfied with your investment appraisal technique? 
Yes, we are satisfied. 
So, you trust it ... it gives you a goodprojection of what it is going to 
happen? 
Yes. 
Is there any case where you have taken an investment because ifyou do not take it now, ill 
fitture the competitors will come in and they will grab hold of the market? Or you accept the 
investment ivith a lower retuni because youfeel need to gain knowledge ill the neiv 
technology ... or something the customer haven't accept it yet but youforeseen infiallre there 
ivill be a demandfrom it ... but you still gofor it? 
Okay ... our investment decision is not that many. So, we are still using the one that is 
available. 
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So that means your environment is quite stable? 
Yes, I believe so. In fact, for our product, its competition is worldwide. But our product can 
still be accepted. 
So, that nzeans it is not an intense competitionfor your product? 
Yes. 
Kat about the customer demand? Is it predictable or you have tofollow what the customer 
wants? 
The parent company (Japan) will always see to the product market. As now, there is a new 
product being launched. 
In this case, you said that you have the parent companyfrom Japan. So, all the investment 
decision now ... the major investment ... say, you ivant to change the product, or change the 
production line ... it is being decided by the headquarter or you still the authority to do some 
changes here? 
Still ... our parent company. 
What about thefactors that influence the investment? Is being seen over and scrittinised by 
the upper level ... orfor the investment you have to look through the surrounding 
environment? 
We still depend on the Japanese. If they ask us to run it, we do it. 
So that means the decision to launch the project depends on the main parent. The R&D and 
innovation is detennined by your headquarter then ? 
Yes. 
So, down here youjustfollow what have been given to you. 
Yes. 
Matabout the in-houseproduction? Is it being decided by the top managementperson orby 
the operation side? 
Still by the top management. 
So you are saying that the investment appraisal is mostly being detennined by your HQ? 
Yes. 
Company F 
That means you have less authority? 
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Yes ... of course, we have less ... only for operation that we have the authority ... but for the 
main product. The decision all comes from the HQ. We have a Japanese director here 
(Malaysia). 
Is he responsiblefor investment here? 
Yes. 
That ineans ... down here you still have the authority in deciding which project you ivant? 
Yes. 
Have you ever defer your decision to invest? The investinent is profitable but you decided to 
holdfirst ... not this year 
butmaybe in nearfitture. Haveyou? 
Oh ... we have less authority. Usually the Japanese ... they will ask the opinion from here 
and decide. But still ... the Japanese is the one that authorised. 
Matfactor that you consider is important in order to defer the investment? 
Oh ... it is because of our capital. Then our manpower 
So, monetary is one thing and another is your sources. Has it occurred due to more 
infonnation (market, etc. ) is needed ... but it is not available now but will be in nearfitture? Based on thisfactor, you decided to defer your decision to invest.. 
Yes, we do consider them. 
Does interest rate influence your decision, as it might be volatile? 
No, we still continue. 
Your product ... its R&D is 
done by the HQ. So, that means your investment defer not 
because you ivant to know the demand or what will happen if there is new technology... 
No. 
Have it ever happened that you need to invest ... that you cannot defer certain investment due 
to thefact that if you defer now, your competitor will take over? 
That ... we have. 
Is it Possibleforyou to abandon sonze project if it not profitable? 
Emm ... we go ahead will it. 
Mat about temporary shutting it down? 
Temporarily ... yes. 
Company F 
But not abandoning it 100perceyal 
No, we do not. 
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What about theflexibility in your machine? Does you machine have the capability to be 
flexible such as being able to changefrom auto to send-auto? 
Oh that one, it is not the machine. The machine is designated for certain product. 
So, that Yneans there is noflexibilityfor the machine. What about the running capacity? You 
just cannot increase its capacity according to your desire. So, it isfixed? 
Yes. 
You ivillfrequently revisit your investment, right? What about upgrading your investment 
project? Do you consider thenz ? 
We do consider them. 
Down here, do you consider the possibility of switching your input or output technology 
output inix when evaluating your investment opportunities? 
Now we have the latest technology ... like the machine ... we based on demand of the 
customer, the product and the technology required. We have to be more efficient. 
So, the input and output must beflexible for you. Men the process is on-going, can you 
sivitch it then? 
Before it runs. 
But not while it is running? 
No, it is not capable. 
All these situations ... 
how do youface these situations by using the current appraisal 
technique? Options are very subjective, isn't it? Can yolt put values oil them? And yet yoll 
still use ROL So, how do you take into account all these options? 
Emm ... We still use the ROI in long-tenn. 
Can you explain how your investment appraisal being affected by the situation? Do options 
effect your investment appraisal? Is there any difterence if you consider the options and if 
you do not? 
Yes, there is. There are some differences in their calculation. 
Do you think the technique you used is important in this evaluating the investment? 
Yes. 
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How does this lechnique be sufficientlyflexible in this changing business environment? In 
your opinion, can your technique be sufficient to consider the changing situation? 
Emm ... ROI is not sufficient enough ... but our goods keep increasing ... order is still there. So, we still continue with the project. Our market is still good.. 
But the question is how can your technique take into consideration the unpredictablefactors? 
How do you overcome situations where this company has the options to make another 
decision, where else your currently used technique is unable to see these available options? 
No ... we also don't have other techniques to consider these options. 
So, you do agree to say that your technique cannot cover the options but you stillfeel that it is 
sufficient enough? 
Yes. 
Do youfeel your current technique has the advantage to consider all the risks involved? 
It has the advantage. If our project is not successful, we will try another new one. The new 
project is still the same or more or less the same as the previous one. 
My question is ... where can you put the element of risk 
in your calculation ? As you are using 
ROI, it is more towards the retunt gainedfrom investment taken. ftere do you placed this 
risk? 
Where? ... (laughing). How to answer??? The risk we calculated ... depend ... if the risk is high, we will take it into consideration. 
You take into consideration the risk, but it is something that you cannot put it in the ROP 
These risks are considered generally... 
Yes. 
But how effective is the risk effect on the evaluation, you are unable to see clearly ... cannot be given any value... 
Yes, it is not clear. 
Have the company ever considered to use any technique where ive can calculate these risks? 
Have you ever considered using real options approach? Have you ever heard of it? 
No. It is something new. 
Do you think this company will be willing to accept any changes? Can you change the usage 
of appraisal technique yourself? 
No, we cannot. 
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So, you do consider the options but in sense of calculation (evaluation), you still use the 
conventional type ... that is non-sophisticated. But the options are consideredpart of another 
element. 
Yes 
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Tiqzich type of appraisal techniques that you usually use to evaluate your investment? 
This company is a capital-intensive company ... where its investment in the beginning is 
about RM500 million. Then after that ... subsequent after implementing the project, so any investment or expenditure incurred is more on operational ... more on testing requirement ... 
more to the environment requirement ... those that the government impose ... just to 
accommodate these requirements. It has nothing to do with the expected return. This is a 
problem ... because of that we don't have any specific project to evaluate ... revenue type of investment. We do have that ... in fact, I think this is the 2 
nd one after the first plan. We have 
five products ... there are some companies interested to buy these types of products. We have 
to study investment on them ... from there then ... I think next year, we probably will do like 
the discounted cash flow ... that's the problem. The first one, I think six or seven years ago 
they did that ... the M or NPV (the standard ones). 
How about the in-process or on-going one? 
For the on going ... we normally don't use any technique ... just do the accounting. 
Mat about investment in production, or investment in advance manufacturing, or in 
machinery or any type of investment? 
No. The thing is that ... don't forget ... because this is a highly capital intensive company, it 
will incur substantive amount of money. If we have to do that, we will go into totally a 
project. Last time there are some initiatives ... whereby our raw materials ... we buy from Terengganu. Whereas, Titan can be one of our prospect suppliers ... after all, it is very close. Sometimes when Terengganu has problems to supply the raw materials, what we did is we 
buy from Titans. Even though it takes 30 minutes driving ... when we want to load them, we 
need to load them up into the ship and we have our ownjetty. From Titans' jetty to our jetty 
... it's too troublesome. Then they suggest why don't we use pipeline direct from their place 
to ours. But I think that is about RM200 plus to RM300 million. However, the project was 
hanged as both parties do not want to take the responsibilities to invest. So, this is the thing 
happened because ... this nature of business, to get the capital for investment is quite difficult. 
Is your investinent considered as a high risk? Is the starting point ofyour investinent very 
big? 
Yes, the starting point is very big ... about RM500 million. And at that time, all the materials 
and machinery are not available in Malaysia ... we have to buy them from outside. As we 
buy from outside, we need to get loan in US dollars ... which was 2.5 at that time. Two years 
after that, it jumped to 4.75 ... I think we suffer about RMIOO over million worth because of 
difference in the rate. That calculate ... I mean ... its reflect on the investment appraisal. 
But for the on-going ones ... we 
do some investment but totally for operational purposes. But 
then, the project item ... sometimes we 
incurred few millions too. Totally we usejudgement 
... of course we have some small calculations ... very simple calculation, accounting based 
and some costing-based ... how much you can take, how much business cost you have to incurred. 
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This means that when evaluating operating investment, you usejudgmentalphts the basic one 
... the most simple one and not too complicated? 
Yes ... the most basic one and non-complicated. 
The NPV and IRR will just be used when you n2ake big investment? 
Yes. We will say that ... because when it comes to our company policy, we have three types 
of capital expenditure type of investment. One is revenue expenditure ... we expect some 
income technically. And then another one is operational ... we invest ... we have to do that because of requirement ... safety requirement, environment requirement, government 
requirement ... then we have to repeal because the amount is very big ... you have to consider 
as capital expenditure. Another one is a normal ... ready-made investment ... for example like we buy computers, motor vehicles ... this type of investments or capital expenditure 
policy that we have here. 
Those type of investment ... you still use thejudgement 
More on judgement like. We have some small calculation but then if financed; we do 
calculate the NPV, IRR. But then when we have to present to the big people, we don't really 
base presentations on that ... just the simple calculation. 
So ... in your investment, have you ever accept investment opportunity that is different than 
what you should do... let say, if it shows that there is a profit but you do not take the project, 
or it might show a loss but you still go on with the project? 
Yes ... for example, in the case of pipelines just now ... we can take the project under the 
calculation, but we decided not to. 
So what is the reasonfor deciding not to take the investment? 
One of the reasons is usually the capital. 
Does it also have to do with the customer's demand? Or it might be that of certain things ... 
you did not take the project because hopefidly infitture there are some infonnation available 
to proceed with the investment? 
Customer's demand ... no. Because of information available ... is also no. 
Have it ever occurred that you do the investinent because of conipetitor reason ... you ivant to be the leader or soniething like that? 
Okay ... let me tell you a bit about this plant. This plant is the only one in Malaysia that 
produce polyplymer ... the product that we have is fully initiated by government. Government has statistic that import of polyplymer is very high ... because we have lots of 
plastic solution in Malaysia that they require polyplymer. Before this we have to import from 
Japan ... Thailand. And then, when government realised that the import is very high, they go 
to Petronas. ... we can look into this later ... and furthermore we don't have the technology. That's why this company has joint venture with Petronas. So, Pertronas will represent the 
government and they have the share in the project. And when they joint venture in 1995 ... So ... err ... I lost the question??? (Denzand? ) Demand ... right ... and then after that, err ... 
then this company supply for the domestic market but then we also export about 20% to our 
2 
Company G Appendix 5-2 
parent company. To talk about demand, err ... demand is there. In fact, our sales are secured 
... all our sales are contracted. It means that technically when new company comes to buy, 
we don't have enough capacity ... no more product. In fact, now our plant also runs more 
than 100%. All sales are contracted ... contracted means ... because in this region they are 
market driven, and the price is determined by the market. So, how you compete with other 
competitors is ... you produce high quality of product. And furthermore, you compete in 
term of your operating cost ... if you can reduce your cost, you'll earn more profit. But in 
term of price competition, wejust had one increased recently ... but we do not take or 
consider it seriously because demand is secure. 
So, it doesn't nzean that you'll take an investment or not to take it because your are afraid 
that there are some infonnation infitture... 
So far, not yet. 
Because this type ofproduct need lots of high technologies or you use high-tech ... so, the investment in high technology ... do you have to do a detailed appraisal ... or you have to 
wait to see the changes in technology? 
Yes, you have to properly do based on that. 
But you said previously, you do not use NPV or IRRbut based onjudgmental 
Err ... I was not involved in the early stage when they evaluate the project. In fact it was 
about more than 10 years ago. It involved many party ... the major is the licensor from America for the design and plant. From that design, what is the output ... then we can look at it ... how much is the utility cost, the operating cost ... and all those things. After that, they 
convert into these figures ... and from that figures, they will do the cash flows, etc. ... I saw 
that document ... at the end of it, one can see how much is the IRR percentage... 
So, they did use the discounted cashfloiv as seen in the analysis ... So, that mean the big 
investment is done by the Japanese not the local people? 
I think it's jointly ... with 
Petronas and the company 
So, as you said ... even though the investment 
has positive NPV, IRR or some sort of 
measurement ... it will 
be rejected because lack of capital... 
Capital is one thing, and then the urgency. Sometimes the company will have some questions 
... is it important? If it can be justified? Because every year we have participant investment 
suggestions. Every department will do some proposal on how to improve the company profit 
and so on. So, we asked question ... is it really important now? Let say it is important and fullyjustified ... then carry on. Is it urgent? How about if we take it in 3 years time? 
So, there is a defennent in the investment? 
sometimes ... depends ... yes. 
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Err. ... the necessity ... I would say that. Is it now? Sometimes because of the judgement ... 
sometimes when the American makes decision based on judgement, they require information. 
If they still cannot answer ... can't satisfy ... that can also be the factor of the deferment. 
So ... when they defer their investment, do they calculate every tinle ... say, if they defer in 3 
years time, the price will change and everything will change, don't they? 
They do consider but they have to calculate every time. When comes to next year and they 
want to confirm, they will re-calculate again. 
So ... they will calculate at the time that investment is going to start but ... let say ... early this 
year if they do it now, so how much is the NPV? Or if do it in 3 years time, what will happen 
then? lWtatfactors ... or otherfactors such as environnient, by products, decrease in cost ... 
won't they do it ... like 3 or 4 calculation of the defennent? 
So far ... I've not come across it. 
Theyjust make decision to defer, so that in 3 years time they ivant to start again, they will 
count the NPV at that lime. 
Yes ... yes. 
So, that means that there is no like subsequent period of what action taken ? 
No. So, what you're trying to say that if we do it now, do we calculate the NPV? If we 
decide to do it in future, what is the NPV? (Yes) No ... no. Because at the time of its validity, 
we have annual factor on the budget. 
Do you also defer investment because of high uncertainty surrounding the investment? 
No. Basically, we are risk adverse. They want to be certain. That is why ... back to the 
question: Is it important? Is it urgent? Is it necessary? ... something like that. 
That means they don't think thosefactors ... or it might be that they don't like uncertain factors. They want it to be quantified. 
Correct. So, sometimes when they think the proposed product investment ... if they feel they 
cannot justify the project committee, then there is the problem of deferment ... deferment can be calculated. Sometimes the project is very good ... interest some investment board but will 
produce cost induction, for example ... can take some cost ... but sometimes they think they don't have enough information ... probably they lack of study also. Then they cannot satisfy 
the budget committee ... so they don't take the risk. 
So, that ineans they really won't take the risk. They don't ... such as take the riskfactors and if there are some profit in the production ... they'll do some calculation and see how much 
they can save... 
Not this company ... I would say that. I understand what you mean. 
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lit fact you said that they are risk adverse ... that nzeans that they won't spend more than what 
they expected. They will take a safe play, right? 
Yes. 
So, when you make your investment ... as you mentioned ... you will re-evaluate it every 
year. So, is there any subsequent period when you re-evaluate, it seems that the project ... the 
result ... is not as expected? 
Okay. You see that ... normally the budget cycle ... for example like next year ... we will 
start at the end of 3 rd quarter. And then we will present it to the board for the approval of the 
investment by November or December this year ... that will be the cycle. Then, it takes about 
... the process is that ... the department or staff will propose to the budget committee. If the budget committee said we can accept the project and go on ... and then they go to another layer for the board of director's approval. When the board of director approved for this 
project, not necessarily that the approval will grant you to spend or to invest next year. When 
come to the next year, when they are schedule to start the investment ... in March for example 
... when come to March, they have another evaluation or appraisal. They were done by finance ... we have what you call a form of authorisation for expenditure. In that form, they have to detail again the project ... what you're going to do ... what are the benefit, what will be the income and cost, and so on. Because when you delay decision, your proposal last time 
is different ... when it come to actual or when you want to use it now, it will be different. In 
some cases, when calculated last year it is okay but now why is the cost different from the one 
analysed, and so on? 
Is there any incident when the project has nin, and then you re-evaluate it when it's still on- 
going? And then you discover that it is actually unprofitable but you have nal it ... such as having or preparingfor the additionalfacilities... when green light is already given. Has it 
happened in that case? 
Yes ... small investment. 
Mat happened then when the investment is not as expected? So, do you shut it down or still 
maintain it? 
You see at the level of urgency. If let say ... it's very urgent, you im-mediately study for 
actions. For example, that project is a requirement for operation ... this is important. If you 
say, if it not related to any operation, you can isolate and abandon, if possible. In one case, 
like the computer system ... when evaluated, it seems okay but when it comes ... there are 
problems ... not that effective and so on. Then we have to re-evaluate the program and invest 
another one. 
Do you think of options when you calculate the NPV or IRR? Let say ... if the project nins, it have this certain profit. However, if it does not nin as what you expected, you will stop it and 
resell it ... 
like the computers. The resell valite has then actually been considered when 
calculating its NPV. So, you can say ... even though the project has not nin as it should be 
... you will still 
have some profits ... in sense of the saving ... as you can sell them; for 
example, the computers. 
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No ... we didn't. We do not expect that it should be considered when come to evaluation for 
the decision. We expect that when we want to invest, it should be successful. 
That means you won't take any kind offlexibility when something happens? Such as you can 
switch or stop the production ... actions that can cause some increment in the NPV 
No ... only positive thinking. 
Like in the questionnaire, do you have options such as ... ifyou make an investment and you find that it's profitable, you will re-invest in it again? Your capacity is running atfull and 
you see that there's demand and a needfor an increase in the capacity ... so, is there any 
planning infitturefor you to increase the plant's capacity? Men you nonnally do the 
calculation, do you include the increment value? For example, the calculated NPVplus the 
benefitfrom upgrading the project. 
What I see is that they make sense the requirement of the capacity against the demand. 
So, thefitture demand is not considered but the current demand? 
Yes. They justified the total demand ... how much the retum. Based on that, they will design 
the plant ... and then they see the output. 
So, their planning is more towards the current planning? 
I would say that ... if possible they try to avoid any type of extra resources and high 
productive ones. 
At this company, do you haveflexible manufacturing ... such as changing of line systenis or 
you use one system only? Don' t you changefrom one systenz ... like usingfully automation 
or semi-automation. Theflexibility is in the system itself not the product. For example, when 
there is a volatility in exchange rate, you might consider to change your type of input mix ... 
reduce the input or materials ... in order words, beingflexible? 
No, we can't. Even though there is an increase in the price of raw materials ... we still have 
to bear it. 
That means that in Your case, you do not have flexibility. You do not calculate ... like there 
are other actions that you can take ... inyourcalculationofNPV. Doyouthinkthatinfitture 
they will consider theflexibility of an investment? 
In my experience, the Japanese are much more systematic and caution in their steps. 
The next question is what do you think of the fechniques? Are they important when making 
investment appraisal? 
Very important. 
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Do You think your technique isflexible ... for instance; in this condition, this is the value. lit 
another condition, it is another value? It can project you a vast different kind of infonnation 
in different scenarios. It's like sensitivity analysis or decision trees... So, do you think your 
methods can uphold theflexibility of situations? Like different situations give different NPVs. 
lit addition, the qualitativefactors can also be considered ill the calculation of NPV? Men 
you do the NPV, IRR, have you plus other things when doing the calculation? 
I think they are during the judgement, others ... no. 
So, back to the question again ... do you think your method isflexible as when condition 
changed unexpectedly, the NPV method can easily capture this situation ? 
It's hard to answer. But ... the one that you explain, we use another method ... when we need 
to projector forecast for our profitability. We try to do the sensitivity analysis from the 
market price. Sometimes when the market shows this price, the profitability will be at what 
value... 
So, you will look into the customer demand but not the project itself... such as, in different 
situations, how much will the project generate ? 
No. 
But You think your technique is already sufficient to cover everything? 
So far ... because they have a very good combination of research in term of qualitative and 
quantitative ... I think more on quantitative ... qualitative just to support only. 
So, qualitative is to support quantitative results. This means that quantitative is thefirst thing 
you will do? 
Yes. 
Men you use the NPV and IRR, what about the discount rate? Is it different discount rate or 
you useforyour investment? 
I don't know about previous ones. 
Mat about the project now? For example, one project ivith one discountfactor. Or, ifyou 
have three projects, these projects will have the same discount rate ... or you ivill use different discount rates because of the risk involved in it? 
Maybe ... 
because we will see the TRR ... our target rate of return. Based on TRR, we will 
see our expected income and so on ... 
Because different project will have different, I would 
say that we will have different TRR. 
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The IRR ivill be based on the riskiness of the project? 
Yes ... the riskiness ... the cost of 
finance ... then the expected or targeted income ... all 
these rates will be one rate. Then it will probably be used as the discount factor. 
So, you will take the discountfactor as an average rate. But thell, tile average rate will be 
differentfor different project. 
Yes. 
Have you ever heard o real options or options approach? ýf 
No. From the questionnaire, it looks new to me. 
Company: H 
Designation of Interviewee: General Manager 
Men evaluating investment, what techniques do you use? 
I will do more on projected cash flow analysis ... whereby non-nal evaluation on this IRR, 
NPV, payback, benefit-cost ratio ... (ROP) This ROI doesn't take care of the discounted rate 
... this 
is why I don't use ROL Because ROI ... normally you calculate when the thing is 
already operated or operational ... then only I use ROL 
You said you use payback... but it doesn't have discountedcashflow, right? 
Payback, no ... but our benefit-cash ratio ... we use that to calculate. 
So, for payback ... you don't consider to use the discounted payback? The payback is use 
only to know the period? 
Normally the payback ... we measure from the cumulative cash flow. Normally between the 
negative year to the positive year ... so ... in between that ... for the cumulative net profit. 
Mat about the others, such as the decision trees, sensitivity analysis ... do you use them? 
No. 
Miat about computer spreadsheet? 
Computer spreadsheet ... normally we develop from the computer program (spreadsheet) for 
the cash flows and so on ... using such as Excel. 
Of all the techniques, which technique do youfavour that will give you the true picture? 
Err ... cash flow analysis ... I think ... will give some good indications provided your 
assumptions are right. If your assumptions are very good, then you'll get a very good 
indication. 
For the cashfloiv analysis, you will put the cost and retuni of cashflo)vs at the discolilited 
value? 
Yes, you put what is the projected monthly cash flows, then I transfer to annual cash now. 
Then after that you project for ... let say, 10 years... then you can have the IRR, NPV. So, from the cash flow analysis you will know where your decisive will come. 
So, the cashfloiv analysis isjust where you put the valite only? 
Yes, that is what I say ... your assumption must be very good. It must be almost exactly. I 
put some allowance or contingency ... like unsold ... as long its contingency is there ... every 
time it sells. That means even you set one indicator ... inflation rate or whatever ... it won't have any interest in term of cost of input ... I put 10 percent (for contingency). 
This ineans the cashflow analysis is the main one. So the next technique that you use, what 
do you prefer? 
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From there, you'll come out with all those mentioned tools ... NPV, IRR, benefit-cost ratio, 
payback period. 
Mat if you have to select one of thosefour tools, which is the one? 
I would prefer ... benefit-cost ratio. Because ... as I said, NPV it doesn't really reflect the dynamics ... how much that we make from totally investment. Of course, it improved a bit 
... it only indicates a plus or minus ... positive, viable and negative not viable. IRR is also 
the same ... the higher its percentage ... it doesn't reflect the actual wealth that you get. It doesn't indicate the momentum ... how much is the wealth. That means when investment is low and the wealth is high ... higher percentage, isn't it? But it doesn't tell you the 
momentum ... how much wealth you get. The payback period is also the same. When you 
equip ... the time that You'll cover your cost, it doesn't indicate the real momentum of profit 
you'll get. But the benefit-cost ratio will indicate how much you make per dollar investment. 
Because it's discounted ... for example, you total up your cost for 10 years ... then you total 
up your income for 10 years ... then you take the ratio. These two figures you have already discounted. Then you'll get one dollar invested per investment. This is more meaningful. 
Before this, have you ever accepted any investment opportunity that has not met your 
investment criteria? Let say, it gives you a negative result, but you accept it or it might be 
positive but you reject the investment? 
Err ... not likely. Because normally if it is a positive indicator, you will select that investment 
or project ... as it's the clear indicator. As I said before, your assumption must be right. 
So, this ineans that you are entirely satisfied ivith the investinent appraisal technique? Like if 
it's positive you'll accept or reject when negative... 
Yes ... but not seeing the positive/negative only, but I'll see the momentum also ... how 
much I'll make per dollar investment. The higher the better but at least ... I can say that it 
should be higher than 20 cent per dollar investment of its return. If I invest $1.00, I'll get 
$1.20 ... it is like ROI but it better as it's discounted, where ROI is not discounted. 
Is there any case where or not a project has a negative indicator or not profitable or with low 
return but you still gofor it? As there might be certain reasonfor it? 
Yes ... we 
have. Because why ... you can foresee other things ... 
like the marketability of 
the product, the past turnover of product ... then you can go for it. But if there more 
turnovers ... profit doesn't indicate that very effective ... then you shouldn't. But there are 
also some accepted ... 
its indication is ... the profit 
is low but its turnover is very fast. 
Therefore, there is a possibility of another future prospect that we can see for that project. So, 
we can accept that project even though it indicates now ... at the present moment, the profit is 
low 
... as 
long we can foresee its prospect. 
So, here you will see the demand of the customer? 
Yes. Demands of customer with product's prospect that are very important ... you know your 
product can sell in future ... you can see its prospect ... maybe not now but in later part where 
people can accept your product better. So, that's the type of investment ... even though its indicator at the moment is not very good but you're thinking of its prospect in future. 
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Is there any reason if you do not penetrate the market now, youforesee infiaure your 
competitors will probably overtake you ? 
That is one thing ... the competition. Like new product ... R&D have to do continuously because after some time ... product has its life cycle ... it will decline. New product will 
always take over old product ... that's why R&D should be warned ... we might see at 
present time its profit is not that outstanding but in future ... when your old product is dying 
off and then other product will pick up. 
So, the reinvestment is done as you're ninning yourprocess ... you'll then 
decide tofollow zip 
or go? 
Yes, we always look the same ... the turnover. If one product is declining, there must be 
something wrong. Whether the people are fed up with the product or the competition is very 
great ... then you should run away too. 
As mentioned on defennent ... when making your investment, dofactors such as high 
uncertainty are included ... or infonnation that ivill be available infitture as part of the decision to defer investment? For example, you ivant to take an investment but you don't ivant 
do it now because youforesee you do not know the customer's dentand infiiture. So, you'll 
ivait and seefirst ... the trend ... when they start accepting the product ... or how the current 
situation ... and then only you proceed. 
Yes, we do ... but it depends on your physical ability. If you don't have the capability to 
expend ... even the opportunity is there, but you cannot do it because of financial constrain ... lack of capital. 
Mat about technology? Does it influence your investinent? As mentioned about the R&D, 
do you take into consideration the technology? Or let say when you ivant to purchase 
something such as machinery, advance technology manufacturing systent... ? 
Yes, there is some influences ... any technology will involve money ... investment in new 
machinery ... and then we'll make thorough decision on that particular machine ... on the 
payback period, IRR, NPV for that particular machinery. How much turnovers can we get 
from the new machine? What is its capacity ... capability? How much labour cost can we 
pay? ... because technology of labour saving is much needed now in our country due to 
shortage of labour. So, we have to do automation on machinery. (So, it's whether auto or 
senji-auto ... ). That's why you have to calculate first for that particular investment or 
machine. If its benefits can off set the additional costs, then only we make the investment. 
That one is a rough experience ... what is the capability ... I'll list down what are its benefits 
you can get from the machine investment and what extra cost that incurred. If the benefits 
can off set the costs, we have to take it. 
Then, youjust have to list the subjective ones ... you don't have to use certain calculation? 
Yes, we also do ... like IRR, NPV, payback period ... but at the same time you just have to have that two columns ... benefit and extra cost ... should be off set. 
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So, have you ever made decision to invest on machine that can sivitch its input or output 
multi-purpose one? 
Yes ... we do consider them as the limitation of a machine ... you need to know. What are 
the extras it can do? What are the limitations? Before you calculate, you need to know that 
... before rating the two columns. If too much limitations, then it limits your choice. 
Besides investing in machinery, have you take other investment such as in-process, more 
sophisticated method, computer high-tech... ? 
At the moment ... not really. But it is what I called ... auto but it's not computer added. But 
sort of ... because like temperature ... when machine broke down for example 3 hours, the 
temperature is already set. Therefore, the machine will stay at that temperature all the way ... 
sort of computerised also. 
After undertaking an investment project, do you re-visit it in subsequent time periods to see 
whether it's as what you have expectedfor its cashflows, input or output? ftether itfollows 
your assumptions after numing itfor some period... 
Yes ... but we know when we have altered the original plan, of course its outcome will be different. 
Have it ever happenedfor the project to be different than expected? If so, what do you then? 
Yes. Then we have to take measure ... but sometimes that measure is beyond our control; for 
example, inflation rates cost of input. Like in our projection, we put as 50 cents per kilo ... but after running for two or three years, we didn't expect inflation to surge causing it to divert 
... which is quite a lot. The factuality is beyond our control. 
So, you still proceed with the project? Do you have to temporarily stop the project? Or 
abandon it? 
We proceed but then we have to cut comers ... we have to use other things at smaller amount. We just have to adjust the costs. We don't stop it temporarily or abandon it. Because in my 
plan, I use JIT (Just-in-Time) with little stock. 
Do you consider tip grading your investment project? Miat about the costingfor file 
analysis? 
Yes, normally if we get the subsidy from the government. Usually for government agency, it 
is a minimum charge ... not much as the government agency is suppose to help small business. 
That means it doesn't have a great influence on your casting? 
No. Normally if it diverse a lot, it will incorporate with the price of product. Make sure that 
the new product is better than the old product ... then you have to put a higher selling price. 
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Just now you mentioned that you would considerfittitre input technology ... output Inix.... Do 
you also switch oneproduction site to another? Or invest in another place? 
No ... just different product lines. 
As it has been highlighted, there are a number offlexible situations ... like up grading ... you have to cut some comers ... cost that incur ... all those seem likeflexibility. So in this case, 
can you explain how your investment appraisal was affected by these situations? As you have 
mentionedfor the appraisal technique, you're using the cost benefit ratio. How can it relate 
... or what is the specialty of this technique itself? 
Sometimes it will increase the result ... sometimes reduce ... when we accepted. 
As you have done ... for example ... you said thatfirst you predict the project isfor 10 years. Then you calculate ... it will give only certain value at one point. So, if there isflexibility but 
the calculated value does not include it ... not tangible ... are you still satisfied with your 
technique? 
Yes, if it's between the line or range ... because you see, if you get for example your cost benefit ratio ... let say 1.3 ... so, in between of course we will expect after some period some fluctuation. It shouldn't be smooth 1.3 all over ... sometimes it niight be over or below. So, 
you average it out, once it's in that range ... it should be okay. 
So, that means it has a plus or minus deviation of that ratio 
Yes. 
How important are techniques when you are making capital investment appraisal techniques? 
Very important ... because you need to check. Even though you use the technique but you don't check back where it goes wrong ... so, no point in using it. Normally if we accept a 
project but we do another thing than projected ... then there will be problems. 
So, it's the bases that are important. As you have agreedjust now, the technique is not 100 
percentflexible ... therefore, you adjust by deviation around the numbers. 
Yes. 
So, do you think your technique has the advantage of integrating all the risk elements 
associated with each investment decision? 
I don't think so ... the only thing that takes care is the contingencies ... if you're to take the 
risks. The rests ... I don't think likely. It's hard to calculate ... that is why I took 10 percent for contingencies. To fluctuate within that percent is still okay. 
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As you have mentioned, one technique that you use is DCF ... 
discounted cashfloiv. So, do 
you use the same ratefor each project or different rates? 
I use the same ... because it depends on the cost of capital during that time. Let say ... if the interest rate now is around 10 percent, I will use 10 percent. I'll still let it go for 10 years if 
there's no fluctuation. I mean ... if there is a fluctuation, usually it's not that far. As you can 
see, as usually for Malaysia interest rate, it fluctuates from 6 percent ... the highest was 12 
percent ... So, if you average it out ... it's about 10 percent. 
Even though you have different projects with different risks, you'll use the saine rate? Higher 
risk project with higher rates? 
Same cost of capital ... because there is the historical news (data) will tell you annually ... on 
the range of 10 percent. 
Have you ever considered using options approach in your decision-making process? 
Never used ... Another thing to tell you ... besides the contingency tree, we have also done 
the sensitivity analysis. We assume incurred cost will increase by how many percent. 
Another assumption that we make is if the fee (cost) drops certain percentage, what happen to 
your return? We do sensitivity analysis on ... increase in cost and reduce in sales. So, we see 
the tolerable level. The eventuality ... normally ... is common to happen. For example, if 
cost increase by 20 percent, what happen to your profitability? Then we assume if sales drop 
20 percent, what will happen to your profitability? 
So, this is used as a guideline to see if these situations happened ... that means you can still 
maintain or not... 
Yes. 
Company: I 
Designation of Interviewee: Financial Controller 
Mo makes the decisionfor the capital investment here? 
Investment ... basically all from the HQ. We make the proposal. 
The major shareholder is the 
Hundred percent owned by the Swedish company. 
For investment decision ... do you make the decision ... like the minor ones ... for thisfactory 
... such as in-process production like machinery ... like replacement ... or certain technology 
neededfor the production ... do you have a say in that kind of investments? 
Investment in term of capital investment ... we don't have the authority ... it's controlled by 
the group ... with subject to the approval of HQ. In term of modification ... all modification is done here. We are not involved ... because of that the running cost ... whatever capital ... 
we will definitely go back to HQ. We can only do the proposal ... unless we have extra budget. So, when it comes to market ... we will submit the budget proposal ... and if it is 
approved, we will do it based on the approved budget. 
Men preparing the proposal itseýf, you have to evahtate Me investinentfirst, don't you? 
We do have the criteria ... such as for new product, it's from HQ ... but if small investment 
such as renovation, we make it here ... we give the suggestion ... the decision made is from here ... but approved or not comes from HQ. 
Men you present your proposal, do you use certain evaluation method? You want to see if it 
is profitable or how mitch is the cost... 
No, we don't use as our investment is minimum. Unless if we have major investment ... yes, 
we will use ... like doing new product line ... that one ... could be. 
For this company, do you know what type of technique do they use when evaluating the 
investment? 
So far ... they do not evaluate like ... every year we have our own internal re-evaluation on 
what we have done. When it comes to budget, we will make return on capital, etc. ... but basically on progress. We want to check ... it's not making new investment ... of course new investment should been analysed ... but so far, we haven't make any major one. Maybe in a few years time ... say in 2004 ... depending on market demand. Maybe we did have them before ... but I do not know, as I was not here ... they should have it. 
Do you know ifpossible what technique did they itse? 
I don't know. 
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Matthereport? For aproject to go ahead or not ... there must be a quote, such as the ROI... 
So far they haven't made any analysis. 
Maybefitst buying a machine? 
Machine ... we do not have a big problem. We can just simply buy if we have the budget 
and to run the factory. 
So, the cost and profit are not visible (considered) than ... the important is that to go ahead 
regardless of whatever. 
Yes. We don't do the analysis. But if for new product ... yes, we have to come up with the 
analysis for any decision made. 
If they make decision, do they rely back on what technique that they used ... how do they 
arrive with that number? 
So far ... I don't see it what technique do they use. But we do not make much analysis ... so 
we don't need them. This company had invested few years ago and until now do not see the 
need to do so today. But they will do so in near future but unsure when... 
Is the demandfor the product is stable down here? 
Demand is not that competitive ... export is okay ... about ten percent ... and we do not 
export much outside. Sometimes it does goes up or down ... sometimes competitors come in from Taiwan, Korea. If they cut price, then we have to cut throat. Sometimes if we can bear 
it, we are okay back again. 
Do you think your environment is risky or it is stable? 
It is stable growing ... because sometimes we have more recycling things ... according to industry; you have certain percent that you have to recycle ... to be reusable back again. Demand is always there ... we have a lot of products. 
So, for the investment ... everything is detennined by the HQ 
Yes. 
So, here ... it is the running on-going ones? So if there is a need to replacement ... you can 
just go ahead without doing any detailed investment analysis? 
Yes. If RM50 thousands, we do not need any analysis as we do not replace much. If the 
replace is more such as RM100 thousand ... RM200 thousand, you have to put 
in the budget 
for analysis. Budget is approved ... then we can go ahead. We will give the 
budget ... they 
will then analysed for the return on capital employed ... so they have to corporate the ROE. 
So the return rate ... they will know whether we can achieve the profit or not. 
2 
Company I AppendLx 5-2 
So that Yneans as my questions are more towards to the appraisal techniques used andfactors 
affecting them ... in this case I might not be able to go in depth about this matter as it seem 
that this company does not make the investment. 
Yes ... we do not make investment ... unless it is highly technology 
Do you consider your company to be highly high tech? 
Our product is not high tech. In high tech industry, the technology always changes ... where 
the machine high tech is used. We do have high tech ... but the products do not change ... 
not like the electronic products. 
As you said, your inachine is high tech ... when you buy a high tech machine, it is very 
expensive. In this case, do you still inake a through evaluation ... or you say it is a high tech 
and there is a need and you just bity it? 
If it is a requirement and you have to buy it ... then you just have to do so. Maybe it is for the 
product requirement ... You do not need to evaluate as the production cannot proceed if you did not get it. 
There inight be different machines that you have to make a choice to... 
No ... our machine is important ... we will have to repair the machine ... we'll buy the spare 
parts ... we just cannot buy a new machine ... there is no new machine. 
Men you ivent to Finland, you did not ask about thefinancing or investment? 
That depends. 
I wasjust thinking when you buy machine; maybe you have choices ... which model is the best... 
Actually ... there is no company that do such thing ... investment appraisal technique worth it 
when you want to invest something ... if you say if it is just the case of non-nal purchases ... 
no company will do it ... but more on capital investment. If it is a major capital investment 
... then you have to ... involving ten million or thirty million something like that. 
Men they make major investment, do they use the evaluation technique? 
The MNC normally rarely makes investment ... they will make it as one whole investment ... 
once they enter ... they will pump everything. Because before they enter, they had set up 
everything. This company is a big group ... they have experience everything ... they will 
come in with everything ready ... they won't do bit by bit. For local company ... maybe ... because of in term of capital. When mentioning MNC company ... their capital is already big 
... anytime they will come fully equipped with everything. But if SMI ... no way ... every 
then they have to invest ... they have to come up with its profitability. 
SMI will use the technique 
Yes, they have to because there are single companies. Where else MNC has its group ... if 
one doesn't work, the other will cover up. 
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So, it seenis that MNC has soniething to cushion thenifroin when there is soine heavy losses. 
Butfor SMI, it inight be that they really have to think nvice because the lack of capital ... 
Yes ... if the management comes, they really have to study them first ... rate of return ... cost 
... market region ... everything they have to study. 
So that means they (HQ) have studied all these before they invest ... that the one operating here (Malaysia) is non risky any more... 
It is a very big investment ... almost millions ... and they came up here and set up everything. Completely set up ... everything is done ... they won't make them again. Within one year ... 
they can run the production ... the minor investment ... acquiring computer, cabinets ... all 
that are locally done ... it is up to us. We do not need big investment ... that need to be 
appraised. We do not make any additional investment. 
As you are not involved in through appraisal ... so much questions here are not unansiverable by you. But ... you can ansiver in anolher perspective ... like methods usedfor selecting 
minor investment. 
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Designation of Interviewee: Finance and Account Executive 
Men you do your investment, which technique do you usually use when you consider taking a 
project or you ivant to investment in the manufacturing line ... for your investment decision- 
making? 
Actually to be honest, I'm not the one involved in the capital investment. Usually it is the top 
management. ... 
But usually what technique do you think the company use? 
We don't have a technique attached ... not that I know of. But we do use budget as our 
guideline. Every year we will have the budget. 
For the manufacturing process lines ... investment they dofor ... like if they have to take neiv 
softivare, new machine or anything like that.. 
Of course, they will do the machinery evaluation. And then they will always have to match 
the current capacity to be represented to the committee. Before the evaluation, it has to be 
proposed usually by the production side. 
So ... when they make the decision, there might be certain criteria that they used to select 
certain investment? 
Actual for our company, we do like a yearly plan of investment. So that ... we plan according 
to the necessary ... what profit target that we want to achieve. And of course, we get it from 
planning for the year, expenses for the year, the manpower for the year ... align with the 
operation kind for this business year. That will be our guide. 
But there must be certain guideline when you say ... you have machine, production, 
nianpower, etc. You must compare it with certain things.... 
Yes ... operation. We will match it against our production plan. 
Do you use payback or something like that? 
I think these kinds of thing ... you are talking about NPV and all these methods, we don't use it here. 
You don't use it ... not even one (laugh together)? This is a 
big company ... so it quite weird 
if one doing that. There is no certain one like payback ... retum on investment? 
Actually as I said ... we are not the ones that involve in this. So, I can't give you an answer 
on the decision-making or evaluation. Perhaps they have a method ... our management, you 
see. 
Actually who is in charge of the investment then ... the decision-making? 
Our Japanese head. 
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So that nzeans thefitture planning comesfrom the managing director who isfrom overseas 
Yes. 
Mat about your in-house production ? Do they tell you what to ... do they leave to the 
company itself down here? Or it conzesfrom the upper position first? Or only certain 
investment the company in Malaysia can do by itself... they don't have to refer to the HQ? 
We have a limit of the investment ... we are independent, and then above a certain lin-tit we have to get the approval from the parent company. 
So down here, is it... like the everyday operation that they given you the green light to do it 
yourself? 
Oh yes ... of course, but every section they have their Japanese people there. 
When you do your investment, have you ever reject any decision ... like saying ... you need to invest in it but you decided not to do it? 
Perhaps they might have. But then, I may not be aware of. I believe they do have. 
Do you think they reject it because lack of capital ... or they think there might be something 
or infonnation infitture that they decided to ivait to invest? 
I wouldn't be able to answer for the decision they made. 
How about the operation down here? Let say... you are doing sonze on-line production but 
suddenly you decided to temporarily stop or abandon it. Do you have that kind of decision 
before or have happened to this company? 
Technically ... no. But if we do find it, we just go ahead with it. 
Do you revisit it in subsequent time ... say like three months or six months? You look back to 
the investment to see if its profit as what you have expected? 
Our investment ... we do every month. 
Have it ever happened that you suddenlyfound that your production or investment is not 
doing ivell, andyou have to do soine other action ... maybe you have to stop.... 
If we sometimes may have some unprofitable margin ... then they may decide that they do 
not want to continue with this model and they rather choose to do more profitable model ... 
they do have things like model fitting ... go by model based ... they do one machine for one 
model. 
So, does that mean that it is already in production that you discover that? 
Yes. 
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So, it is dangerous as if the production is already on ... you produced it ... and then youfound 
that this inodel doesn't ivork or it doesn't have anydeniandorsonlething like that. Oryou 
have tofind out the deniand or everything elsefirst before you proceed? 
Our demand is contract based. They basically is pure manufacturing ... we don't need 
marketing ... I don't think we study market. 
Does that mean the risk is already been taken care by the headquarters then? 
Yes. Of course.... in line, we do the discussion with the people. 
The input will still comesfrom our country, Malaysia? 
Yes ... of course our cost 
here, we have to work up. But eventually we ... like how to derive 
the division of costs. 
You give the options what will happen infitture, etc., andfrom there they make decisionsfrom 
the infonnation givenfronz this company, right? 
Yes. 
So, the major investment will be decided by them? Including which technique they ivant to 
use... 
Yes 
This company doesn't have decision like they have to defer the investment? They never 
decided on things like this? 
You mean the Japanese? The Japanese HQ will decide. 
But not entirely this coinpany solely? You don't have hundredpercent control over your 
Yes, only the main shareholder and only shareholder. They will want to make the final 
decisions. 
As you said before, you will subsequently looked into your project to see if it is profitable. 
Have you everfound that it is not that profitable and you have to take another action? Do 
you abandon it? 
Of course every business have this (unprofitable). So there is a risk involvement. Like I said, 
we do not have such a full operation that doesn't work ... we don't have. Our operation ... 
we make many different product models. So, that is by model based that we may not 
successful. So, we may just terminate that model but our investment still can be use for other 
possible models. It just may need some modification here and there. So, there is no such 
temporarily down or abandon of operation. It does not happen. We have always been 
successful ... we assured of that before our investment. Because all these cost calculation are done before we decide to operate. 
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So, the options ... like the value offlexibility ... will be calculated by those Japanese? 
Yes. What method did they use ... I don't really know. They have their own expertise. I 
think the payback and ROI ... they basically do use. 
The simple ones ... so that means they don't really don't gofor in-depth type of decision- 
making then? 
Perhaps they do at their own HQ. They would have some calculations. 
Does that nzean you don't consider the options that you have down here? Like ... when You 
produce sonzething, you don't have to think initch inorefiirther ... like what is the denzand in fitture, the custoniers'needs, etc. All these are being set up by the HQ... 
No ... because the investment here is ... you got to say... is unique. We are operating at the 
goods and our market is more worldwide ...... We have to evaluate ... are they profitable for 
the business sake. You have to see which one is more cost effective. And not only that ... 
cost is one factor ... you have to consider your technology, your skill, your structure, logistic, 
etc. Then we all will decide whether we could do this product. 
This company produces based your customer demand then ? 
Yes, we are very customer-demanded ... even sometimes certain product may be less sales but because costumer demand it. This happens all the time. 
But all these things ... the prospectors ... are not being used or calculated because you are 
not the one that decide the investment? 
Yes, because it is not just isolated but it is our product. We think of it as a complete thing. 
So, all the risk elements will be considered by the HQ itself whell they decide the investment? 
Yes. Of course ... the Japanese ... because every department they are working at the work 
out rate. They do communicate and get our proposal as to what the position here. We work 
together. 
But the type of method they usefor investment selection is differentfrom what you do? 
Like you say ... ROI and all these things, I report but that is for basic ... that are not project based. I believe they do risk evaluation ... not like here I see NPV, IRR ... 
There is a new technique or a neiv kind of approach ... options approach. I'm wondering if 
the manufacturing company now days they do use the new technique. This new technique 
considers all theflexiblefactors as qualitative and not qualitativefonn. Like ifyou defer 
your investment, whatfactors cause you to defer the investment. It might also be the project 
is negative but you still take it as one of the reasons is that you are scared if you do not take it 
now, it might be that your competitor will take over and they will be the leader in that market. 
So, those are the new things that you take into account when you do your investment 
evaluation. Have you heard of this real options approach? 
No, I haven't. 
Company: K 
Designation of Interviewee: Finance & Administration Manager 
Men you do your investment appraisal, what type of investment appraisal that you usually 
use? 
Normally we look at the profit capability calculation ... how much investment we can get back in a number of years. 
More towards payback period? 
Yes, payback period. 
Do you use the ROI also? 
Yes, it depends on the project. 
Any other types of sophisticated capital investment appraisal? 
This formula is given by our HQ 
The HQ isfrom 
German-based company. 
Do they use the NPV, IRR or any sophisticated type of capital budgeting? 
No ... only simple Excel spreadsheet. We calculate the cost ... what are the future cost ROI as you've mentioned ... interest ... tax... 
So, more towards the simple ones 
Yes. 
The technique that you mostfavour is the payback or there are other certaill methods 
frequently used? 
It's the profit payback. 
Men you inake decision based on this technique, does it ever occurred that sometimes it 
shows that it is negative or not profitable but you still take the project? 
If it is negative and not profitable, we won't go ... no point of doing so if we 're making a loss. 
So, does that inean you are really satisfied with your appraisal technique? 
Yes. 
Company K 
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Yes, especially when it is given by our HQ. So, our part is to come out with the calculation. 
Have it ever happened that it shows it is positive retum or profitable but you decided not to 
take it or to defer it? 
Yes, sometimes if I have to. So far, it doesn't happen. 
Miat do you think that will make you to defer the decision to invest? 
So far we never have them, but for example if last time we calculate it when based on that ... 
and then out of sudden due to something or unforeseen circumstances come up, so we have to 
delay the project itself. 
TVho are the major customersfor this company? 
Our customer is world wide. Most of them are government, most of them are specialists and 
some of them are third party. 
So when You defer the investment, does it happen when the customer denzand changed that 
you have to defer it? 
Yes. 
Mat about technology? Does it involve technology? Do you defer as youforesee in the 
fiaure there might be new technology or something new might occur? 
Not in our production because our product is totally different. 
So the demand is already there? 
Yes, there are no much changes. 
Do you invest in inachine such as when there is a low denzand or soinething occurs, you can 
sivitch your machinefrom aitto to send-aitto? 
No, our machines are the ones that continually running. You cannot change it to semi-auto or 
some other ways. 
What about the price? Does it effect yourproduction? 
Yes, definitely. 
Can you change your input inix or output iyzLx? 
Depends on demand. 
Have ever abandonedyour project before? 
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So far ... no. 
So just 1101V ... inflexibility, you said can change the input or output mix 
That one is different type of strategy ... depends on the demand. 
Men you do the calculation, do you include tlieflexibilityfactors in it? 
Yes, when we do the costing. 
But you still use the basic technique? 
Yes. We don't use the more sophisticated type. 
Appendft 5-2 
How do you quantify theflexibility then? 
Normally, all we use are manually to calculate. We have the engineers to come out with 
them. 
So, can it be quantifled? Do you have a certainfonnula or something like that? 
Yes. We have a certain formula to calculate. 
From experience, there are proposal that are brought up to the top management, right? So, 
that ineans they have to do the calculations. So, the management will base their decision 
based on Profit and loss. Do you know what type of instrument or method they used to 
calculate them? 
They will give them to the specialist. They don't have any sophisticated type of software. 
We are planning to invest into a new thing so called ERP system. So, we will then get an 
accurate data. 
So, how do calculate to decide how much to invest in this investment? 
For ERP system, there is no profit. We invest to improve efficiency and to integrate all data 
and then to make decision faster. 
But those are al1judgenzental, right? Is your investinent depends on the needfactor? 
Yes, the business growth and fast track movement. 
You don't really go out in getting the cost ... the 
benefits? 
Benefits ... yes, but not in term of profit wise. This is to say the need include work 
efficiency, integrated data, much more faster to make decision and then to compete with 
business growth. 
All those are very subjective and there are nofigures certified the investment. 
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So, there are options involved but your appraisal technique is still the basic one. You do not 
calculate the options in monetaryfonn, right? 
Yes. 
How important are techniques to you now? 
So far ... I think the technique now used 
is just nice ... 
it can deliver. 
So, there is tiopkobleiitforyotircottipayzytojitstify the investment? 
No problem ... based on that. 
So do you think your technique is sufficient enough to allow you to beflexible in adapting to 
the changing environnient? 
Yes. It is worldwide too] used by all the subsidiaries. So if there is any change, the HQ will 
change and then will give the new formula for us to calculate. 
That ineans the results are stagnant. Mien there are changes infiaure, then you have to 
calculate again. 
No. Investment ... we only do once. 
Don't you revisit it back again once the production has started? 
No. 
You don't re-evaluate your investment? 
No. We dojust once. 
So, you never itse discounted cashfloiv? 
No. 
So, do you think your appraisal technique have the advantage of integrating all the risk 
elements that associate with you r investment? 
Yes, certainly. If not, the HQ will come after us (laugh). 
The last question is ... 
have you ever considered using real options approach to evaluate your 
investment? 
No, never heard of it before. 
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Men you do your investment, what type of appraisal technique or method do you use in 
selecting your investment? 
For investing on the machine, that depends on the requirement. Sometimes we see the 
forecast out here ... now because of the economic crisis ... we have to be cost conscious ... 
so we decide to manufacture in-house. ... so that if the investment we make ... so we must 
compare the price of the upcoming supplier ... and then we give the in-house plant to come 
up with less than it ... then we will decide if to do in-house manufacturing. We have more like the moulding type we have ... in one of the most expensive type of drum used in the 
video tape recorder ... so, we had been getting it from Korea, now we manufactured it. 
ften you do your own investinent decision, do you have certain technique ... like IRR, ARR, 
rate of retuni, NPV... 
Major ... will be held is the ROI ... return on investment ... usually we will see how many days and what is the amount involved ... the total investment. What take the investment to 
generate? 
So, yoitri? iaiiztechtziqiteis? izostlybyitsiiigROI. But have you use other type of appraisal 
method such as payback... ? 
Payback and ROI come together. We do that with how many if with payback. So, ROI and 
payback ... quite close contact. We do not use NPV. IRR also ... no. 
Kat about decision trees or Monte Carlo model? Or spreadsheet ... using different 
scenariosfor decision-inaking? 
Decision trees ... no. Spreadsheet ... in most places us do not borrow to invest. We use our internal account ... what we can compare ... what is the saving if we invest ... deposit for this 
amount ... what if the deposit increases ... we then have to consider... 
So, your main technique now is just ROI 
Very simple 
When you do your investment appraisal, sometimes ive have a project that shows a negative 
retuni ... do you still gofor it or youfollow whatever criteria you have set? Like if it is a 
negative retuni, you ivon't take it ... or if it's positive, you svill take it ... or your ivill 
sometimes take it regardless if its relurn is positive or negative? 
So far, whatever investment ... we probably retain ... normally after that we did some 
monitoring ... I think most about come back with a positive return. 
So, you never before taken a project that showed a different one that what you have expected 
So, you have to go for it first 
Yes ... another way to say. 
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For example, let say you take investment ... it does not show a high profltable retum but you 
still take itjust because you want to be the leader in the market. Ifyou didn't take it now, 
sonteone else will take it andyou will be thefollower then. So, you 1vant tobe the leader. 
Another thing is ... infiaure there is infonnation that you can use ... or you ivant to improve. Like this one (manufacturing) is more towards technology, right ... so, you have to gofor it first and then leam through experience ... as it is something new. 
This one you can see Mitsubishi activities... most of the any model we do ... goes through 
the research and development process ... by the HQ. So, when they came here, it is already 
stable. So, here ... we are already stable and we do not have any remorse because all the risk has been anticipated. Majority have machine ... so, the research and development from time 
to time have been done at the HQ ... here it's just the follow-up. 
So, that means the calculation of options to take the project or not is done by the HQ itself 
We can only provide advice ... maybe they only imagine from there. But we can provide 
exchange decision from Malaysia. Sometimes their information is from Japan ... very different from what we have here ... can do comparison ... we can only provide feedback. 
So the HQ isfrom Japan? 
Yes, in Japan. 
So, they do the risk evaluation and everything. So, the key decision whether the project goes 
or not ... 
For business transfer ... I forgot. But for in-house investment ... that kind of things, you'll decide. Like here, the management in Malaysia will decide. 
For the investment, do you have problents with the price ... sometimes that when you do your 
production, you have to sivitch your input or output nzLx? 
Emm. ... for us, this quite rarely ... we just follow our 90 over percent export. So, it is a very 
strong order from our HQ. Even though ... they maybe have some problem with price, but 
we still have to produce because we have to fulfil the order ... demand that we have to fulfil. That is why I say just now, even thought the price is quite low ... we still have to produce because we have to see the overall picture. Maybe some part is without lower price but some 
high-end model has... 
Then there is no risk in price? 
There is risk but we are not in the position to change the position down here. You have to 
take the market demand and price factor into consideration. 
Let say you expect the project shows a positive retum ... 
it is very rareforyou to reject 
projects with positive retum, right? (Yes) ... as everything is done by the HQ ... 
just the in- 
house production... 
In-house is by ... here. 
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So, you never have the problem of rejecting any investment even though it has a positive sign? 
Let say you have something new you ivant to produce, but you hold it back because youfeel in 
fitture there might be sonte improvement in the technology ... or the price will reducefor 
some of the things as the technology gets better ... so, you areforce to make a late investment 
or to defer it... next year or infew years time. Have you done that before? 
I don't so. Because of the need to fulfil the order ... is regard as the most important. What 
ever we want is to put the capital for the demand. We are not able to give the demand ... then 
somebody may see ... okay I've order but it does not come out (produced) ... so, it may cause 
a problem. So, our ultimate our target will be customer. 
So, you never defer any investment because of high uncertainty ... you 
don't involve with 
rates as You said before (Yes). You don't ivaitfor infonization, as your HQ will do itfor you 
(Yes). You only take an investment that shows positive returiz. So, does that lizeall you are 
very satisfied with your investment appraisal technique? You trust it to give a good insight of 
your decision. 
Yes. 
Men you take an investment project, you do evaluate it, right? (Yes). Is there any case 
when you re-evaluate your project, it is not as what you expected? 
Yes, sometimes. 
So, do you shut down temporarily ... abandon it ... or you sivitch its input or output mix? 
Yes ... we will switch ... last time 2 years ago, we start in-house production ... now we found 
somebody to offer us a lower price ... so, we will stop our in-house production. Continually 
we will monitor the decision. In this case, about one year ... then we see the performance. If it is not good, then we switch it back ... anytime we can switch it back. 
It is not like the machine that you have theflexibility to change the way ofprocessing ... but it is the in-house or to do it outside. 
Yes. One example ... machine also can. What do you mean by machine? 
It isjust likefor example, some of the machine ... theyfollow the process ... but as something happened 
... so, you can stop the process itself and then you switch to another way of 
processing. 
I think this one ... is not so obvious the machine. What we have is from manual to auto 
machine. 
Men you bity that kind of machine, do you take into consideration ... when you invest into 
one project and another if in another project ... which machine that you have to usefor the 
project, right ... so, do take into calculation that ifyou buy one with auto machine or one 
send-aitto ... do you consider thatfactor? 
Yes, the assumption, the future for the machine and the cost also. So, must have your 
investment projecting ... you may want to have triple function but you only have limited fund 
... so, you must bring down your requirement to match it. So, this one must be working in 
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hand ... you cannot say I must go for the triple function. You must see we have enough 
amount to pay ... the restriction is that. 
So, you do consider theflexibility of the machine when you do your investment appraisal 
Yes. 
Do you upgrade your investinent when you see the project has a good retum, and then in 
subsequent period you ivill invest inore nioney in the project? 
Yes, if the demand is high ... then the potential will be up ... so, we need more highly 
capacity machine so that we can produce required volume. 
Have ever considered abandoning a project? Men you take a project ... but you see that 
there is a high riskfor that investment ... but you think that there is a possibility that you can 
abandon it later ... and sell back the machine. 
I don't think so. So far, never. 
All these ... the change in 
demand ... theflexibility of your machine ... 
how can you explain 
about your investinent appraisal ... are they affected 
by these option situations ... or 
different 
altenzatives that you can take? 
No, because before we conduct, we must know what is our future demand. What is our future 
capacity and the management requirement. All that ... we have to take into account. 
So, you are saying that the appraisal techniques ... ROI and payback ... are important in your decision-making, right? (Yes). But do you think these techniques allow you to be sufficiently 
flexible in adapting to the changing world? 
No ... we are limiting 
in this kind of approach that you think. It is very limited unless when 
using IRR that takes into account inflation or some types ... NPV. We are still conservative 
(laugh). We still use the convenient one. 
Is it because that you can use the appraisal technique, as you have tofollow what the HQ 
wanted to? 
No ... no. It not the HQ ... because limited knowledge. Because the proposal will be 
prepared by this department. So, that department maybe in the production ... it not the investor expert. Investor expert will come in ... and say ... oh! I'll give you this result ... We are in the production itself and many years now.. with only limited knowledge in 
investment approach. So, what we know maybe the simple ones ... the easy approach 
sufficient to show some kind of result. 
Do you think the appraisal technique that you are using now has the advantage to integrate 
all the risk elements associate with this investment decision? 
Financial side of risk ... is not probably. Majority the cost... what is the cost analysis to 
evaluate. 
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But not other risks like the changing environment? Exchange rate? 
Exchange rate ... no. 
So, it doesn't have an impact on your investment? 
It is not taken into account. 
Your ROI 
... you will not use any 
interest rate oil Profit or retum ofyour investment. So, in 
your investment appraisal there is no ... taken 
into consideration of interest rate and 
discolinting it back 
... you 
don't use that method? 
No. So far in our project ... we have submitted ... but it is too complicated (laugh) ... maybe 
only the accounting or financial side can do that. 
There are a lot of techniques that you have though ... like NPV, IRR, ARR, etc. So, have you heard about real options approach before? 
No, never heard of it. 
[Explanations of real options is given by interviewer then] 
We want one that is very simple, easy to understand ... easy to deliver the idea ... because we 
need to communicate ... mine has language barrier (English vs Japanese). So far we can 
communicate ... we can say what we want and they do try to understand. 
Back again to the subject, in your case where there are options available to you ... you can't 
take the options andpitt it in a quantitative type of calculation itself? 
We do consider options but then it is more towards qualitative. Everybody must know how to 
use real options ... whether we can change or whether they want to accept ... become their 
tool is a question mark. 
So, you say that your appraisal technique doesn't have the advantage to take all the risk, but 
the options are still important but you still can't quantified it, right? 
Yes. 
[More infonnation on real options is given and discussed] 
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Mat type of appraisal technique is usually being used when appraising your investment, such 
as NPV, IRR or others? 
For financial evaluation or the project evaluation as a whole, normally we have like those said 
evaluation. First stage will be conceptual, comparing, highlight where is the typical area, 
prepare a rough estimate, estimation on the cash flows, and we do the NPV and HZR ... only 
the two main numerate. But once we go to the 2 nd stage and reject the project's conceptual, 
then we enhance the evaluation ... such as the highlighted area, we look back again at the 
evaluation and sometimes we will consult the consultant, technical generators from outside, 
sometimes internal team ... and this stage, we still do IRR, NPV but we also do sensitivity 
analysis ... normal analysis ... interest factor ... If for the big one, we might even prepare 
the expected range of expected outcome and look at the variances ... expected return 
variance. The difficult part is to establish the assumptions ... how measurable they are ... how much expected expenditure ... But at the 2 nd stage, you have to be more accurate and 
what kind of ... in term of cash flows or savings. But the difficult part normally is ... 
sometimes the relationship is very vague ... you invest in something like expansion ... how 
much incremental phase regarding that ... besides the technical, you have to make the 
assumption more reflective of the work. 
Using those techniques, which technique is the mostfavourite and much more important? 
The concession is always on NPV and IRR. So, whatever analysis or sensitivity analysis that 
come after that will still base on NPV and IRR except where we have options ... with two 
projects ... one line takes 10 years for it ... one with 5 years, then we will look at equivalent 
analysis method. 
What about ROI or payback? 
Payback yes but ROI no because we are almost like debting. So if invest, usually internal 
generated fund. Since we do not have any debt, it does not have an effect. 
Is it quile hardfor the company to get the intemalfinid? So, interest rate doesn't have an 
effect on evaluation ofyour operation? 
Our income from fixed deposit ... it has no effect on financial leverage. 
Miat about thefixed exchange rate of US$] = RM3.28? 
During the first year implemented, I think it has a negative effect ... because like our 
engineering works, there are lots of parts that are imported from outside. So, when the price 
went up, it effect our conunitted price ... reduce our margin. But after that year when all new 
projects secured under the new currency regime, it does not have an effect and balanced off. 
Because our ... I think ... 80% of the external import comes from US, so when ringgit fixed 
... it does not impose any problem. And also we have about 30% of our revenue in foreign 
currency mainly in US. 
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Have you ever accepted any investment that has not nzet you investment criteria? 
Yes but not regularly. Just sometimes they are investment that we know that we will loss 
money or we will not use further rate for NPV or IRR but we accept for certain occasion ... 
either for strategic reasons or you going into certain sector ... that kind of new business or 
expansion. So, we need to accept but still evaluate options to get the most cost effective. 
And another case is something like to be a lot leader ... like sometimes we secure contract 
within surface ... we are given option but we want to provide better service to client. 
So do you still accept the ones that lose money? 
Yes we do accept them ... but on expectation that as a whole it is value-added. 
So the investment also do depend on the market? 
Yes ... return of client. 
Do you accept those investment on another aspect such as because of new technology? You 
need to leam because it is something new ... you invest 
but infuture, the new technology will 
be an advantage to your company? 
On one occasion I think we have ... but that was not so much of an investment ... very little investment. The ship repair side, we were going to L&G repair (a very special unlike other 
technical, it has it own form, coating, lots of technologies, ownership involved. The actual 
investment is small ... just down to equipment but the main thing is ... there is a lot of training involved ... as technological training in France or in Japan. In that sense ... yes we consider it as technology but we do not consider that as an investment. So, it did not go under normal 
evaluation ... it is part of normal on-going business operation. 
Have you ever accept project that has a negative NPV or IRR, for exaniple? 
Only for just now (retaining customers) the abandonment ... apart from that we do not accept. 
Let say that you accept a project because you can abandon infiattre if it does not worked out? 
No. Normally there are a few factors that we take into account the abandonment value (or 
redeemable value). Like we set up some plant ... where at the end of the project period, we 
will have the terminal value on the plant, land, vehicle, tools or some equipment ... we do 
consider that. But we do not consider the value as the ... if we want to abandon the whole 
project. 
So, you do not consider abandon value infitture stage? 
No, only the terminal values. Even at any point in time, there is certain investment that will 
come as part of the evaluation. 
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Is there any time you have rejected any investment that has a positive NPV or such? 
Yes, when it does not have any business fit. It does not fit in our way of business ... not 
related to our core activities. Normally these kinds of proposals are not being prepared 
internally but come from outside or sometimes through the board of directors. So, we have to 
put up with some recommendations. Very seldom that these kinds of proposals initiated 
internally. And normally at the first round of review, they have been rejected because of their 
core. 
So, this means that if the project is not business oriented or businessfit, you will still reject 
them even though they have positive NPV. So does it mean thatfor other type ofprojects, 
you will accept thein under certain appraisal techniques? If it shows a positive NPV, you 
must take it unless you have another reason behind it? 
Like I said ... sometimes when it is negative we accept or positive we reject because it might be ... part one, the objective evaluation ... when we do the NPV, IRR. The other part is the 
subjective aspects that fall under the business strategy ... which are all very subjective. We 
accept negative projects because of certain strategic reasons. 
Have you ever defer decisions to invest? 
Yes. We expect some market change; such as, once we have obtained approval for Project S 
about RM7 million of investment. Based on evaluation, everything is positive. But after 
getting the approval, we noticed that because of war and recession the market is slowly going 
down. So, we decided to pursue on paper but we will not proceed with actual physical work 
until we are certain with the situation or condition. 
So, you will defer the investment because of its high uncertainty surrounding the investment. 
Does that mean you will ivaitfor additional infonnatioll before proceeding with the 
investment? 
Yes. Sometime, we do not foresee to proceed with the investment at later stage because of no 
development. 
Do you consider otherfactors such as price, interest rate, customer taste, etc? 
Yes, for one of those reasons or more than one reason. 
Does the customer taste influence your decision? 
Yes, mostly the customer preference. For us, their requirement ... sometimes the international companies, like oil and gas, are very high-risk operations. So, their 
requirements sometimes are very high in term of safety and environment. We seldom sign a 
contract ... they normally lay down their requirement basically. Therefore, we seldom deviate from what are required. 
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As it has mentioned before of technology development and innovation, does technology plays 
an important role in your investment? 
There is one case ... I think last time when we invest in ship-lift operation. At that time we had two options. First, we did the NPV, IRR, etc. But in term of technology, the ship-lift is 
more high-tech ... not many are found in the region. Therefore, we decided to go for ship-lift 
operation than the other one. But the reason (apart from NPV and IRR positive) ... the 
technology ... the market ... or sometimes the combination together ... is very difficult, not because of technology alone. So, there is more than one factor that actually lead to that 
decision. 
So, have you ever spent more than expected in order to expand upon a successfid idea? 
We have a policy of constant re-investment in our operation ... normally we target about RM30 million a year on re-investment internally ... expand our business ... up-grade the facilities, etc. But we never re-invest more than that ... say about RM50 million. 
After undertaking an investment, do you re-visit it? How long does your project take 5 
years ... 10 years? 
Some take less than one year, some might take about 2 years, 3 years after implementation. 
Normally we will re-visit at least 3 times ... before the project starts, during the implementation and after implementation. Sometimes for those being in operation for more 
than 5 years, we will have internal review in term of performance, return, comparing with 
initial assumptions. 
Let say that after re-visiting your investment, it is not as what you have expected. So, what 
type of action do you take? Do you abandon it or shut down it pennanently or temporarily? 
Actually for people, not everybody is rational collectively or individually. So, there is always 
the fighting spirit ... except when there is a lower return than expected or even a negative 
return, the first thing is we always look for a way to improve before abandoning it. There is 
one investment that has not turned as expected ... but it is also important for strategic business. What we are doing now is to undertake corrective action. There are various option 
to re-vitalise operation and improve the return, but it might take a long time ... 2 years, 3 
years. 
When you make an investment, sometimes you will tip-grade it as mentioned before. You will 
invest more when it shows the investment is profitable. But have you ever reducing it down 
instead when its shows the other way round? 
We seldom increase because it is not very regular to do it. Sometimes you invest in a very 
specific investment, so when you increase ... it does not mean it will double your earning. But there are cases where we slow down ... more often. 
Men do you slow down? 
There are various factors ... sometimes when you encounter new technology ... encounter 
some new product development ... sometimes you are trying to improve the return ... as you 
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progress, you get more information and you become more certain of the project ... you 
become more knowledgeable. This enables you to re-evaluate. 
Have you ever consider the possibility to switch your input technology or using different 
machine suchfrom send-auto to auto? 
We are not in the mix of manpower ... there is no change as you reduce now or increase later. It goes one direction ... it always on the automation, capital investment and increasing or improving manpower. So, there is no one day you increase manpower, the next day you 
reduce it and put in more capital. 
What happened if there is a recession antlyou might have to lay off some workers ... where from send-auto tofidly automation? So, does this situation happen before? 
We usually do not lay off the workers except for sometimes ago, but that was in 1987. The 
trend is always going for higher and higher automation, more usage of machinery and 
equipment. 
Have you considered your strategic bargaining value offlexibility with you supplier? 
We do what we can. Sometimes we have supplier with very specialised product line and it is 
difficult to bargain. Sometimes we have one supplier for that product we are doing ... or 
sometimes our supplier is one of the biggest companies in the world. But in situation where 
we have the bargaining power, we do what we can with it ... except that this bargaining is not 
very regularly. In this kind of business, we need them all the time as there are not much of 
the suppliers. You rather work on the liasing, work on the strategic arrangement rather than 
squeezing on one deal. 
As mentioned before, you do have various options such as option to defer, option to upgrade, 
etc. Can you explain how your investment appraisal was affected by this situation? You said 
that you have been using NPV and IRR, but these options are not quantified and very 
subjective? 
Actually in term of techniques, there is no difference except that there more sensitivity or 
more modelling works to be done in the earlier stage. But the result is always the same 
whether you get NPV or IRR or you get some kind of probability table ... because ... 
otherwise if you abandon or you slow down or you want to increase the scope, how do you 
know that it is profitable? You still have to use the same techniques whether NPV or IRR. 
So, does this inean that you are satisfied using these techniques to deal with theflexibility? 
I think so. 
Mien you defer your investment, do you calculate the NPV or IRR now, or you ivill calculate 
them next year when you ivant to start investing? 
Usually we calculate what is the cost to defer. Basically we upgrade our model because 
deferment sometimes the cost ... in term of loss of income or revenue but there is also some 
saving of investment. 
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So, does that mean you calculate the NPV that gives you certain result plus the option, or 
strictly using the NPV? 
For cases like we talk about strategic one, normally we do NPV plus some justification or the 
cost of loss leader. 
Do you think the techniques are important in doing capital investment? 
The techniques are important but discipline is also important. This is because if you are the 
project sponsor, you tend to be over optimistic and confident of your project. But if the 
project turned bad after that and you need to do corrective action, you will lost of words. 
If the techniques are important when making capital investment, does using it allow you to be 
sufficientlyflexible in adapting to changing world? 
So far, yes ... it is sufficiently flexible. Just as I said before, we concentrate mainly on NPV 
and IRR. There are variances ... sometimes IRR is not suitable, then we might use modified IRR as we always have our cost of capital. If projects with different life time, then we will 
calculate the NPV and equivalent method. So far it is quite flexible unless we have project 
that is very hard to quantify in monetary term. Then we cannot use any of those techniques, 
so we have to rely on technical approach. 
What are the technical approaches that you use? 
We either look at the engineering aspect ... we look at the technical aspect ... we look at 
market feedback like decision to buy equipment, production rate or output where we have a 
few models. But these are not calculative type of models but very subjective where there are 
no fixed amount or value on them. And sometimes we have investment that we need for 
replacement purposes. For example, the equipment has passed its life span and it is not part 
of major equipment ... and there is no revenue directly obtained. 
Do you think your appraisal technique has the advantage of inter-grating all the risk elements 
surrounding the investment? 
The technique ... no, but when we talk about risk ... the approach 
is important to uncover all 
the risk and uncertainty. Eventually we develop into a model and look at the risk factor, the 
variance, coefficient, standard deviation ... normally statistical analysis where we assign 
various probabilities and run the statistical model. 
Do you use model such as stochastic project activity nenvork, spreadsheet-based simulation, 
or decision trees? 
Yes. Basically, those are mainly not for direct decision but more on to do a sensitivity 
analysis. We do not use them because our big shareholders are very sceptical. We need to 
satisfy a lot of people. Sometimes when we want to be objective, you need to have a firm 
technique ... such as what is your probability of making return, etc. Using the technique is 
not the hard part ... it does not take a lot of time. But doing the analysis and further study 
will take your time. For example, you want to expand one of the two lanes, we have to study 
the cost factor, method used, requirement involved, etc. Once we have decided on the various 
techniques feasible of the project, we then have to look at the market, what kind of return, etc. 
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Therefore, to run a financial model, it requires a lot of time. Even though there are various 
statistical software, the other factors that takes weeks or months. 
You have used the DCF such as NPV or IRR, so do you use different discount rate or single 
discount ratefor all projects? 
Different discount but we use a single cost of capital. The different rates are based on risk 
elements but the cost of capital is the same. There are various ways ... sometimes we use one 
single discount rate that is the cost of capital and all the risk elements stay on top of the line 
... normally we do that. But sometimes in the first round, we use a higher discount rate for 
the risk especially for more risky project. But for presentation purpose for second round, we 
will take all the risk aspect on the top line such as the revenue, expected cost, all the firm 
costs, etc. 
So that inean on the first round you use different rate? 
Sometimes we use different rates because at that time we have not done any detail study. So 
when we project revenue, we just project based on a very simple data. We did not take into 
account what is the potential rate or the competition. But once you do your statistical 
analysis, you know what kind of expected return or what kind of operation cost. The figure is 
more firm, then you can use the remaining risk factor... even inflation. Then you use the 
c6mmon factor. 
So the last questionfinally, you do consider options when evaluating your investment. Have 
you heard or use the options approach in your decision-inaking? 
I have heard about option evaluation or those ... but it scares people. I have heard of binomial model, trinomial model and Black-Scholes and have tried some of the models 
before. But at that time I was working at the stock firm and we have to do the evaluation and 
run software. But not for this kind of business ... it is very difficult to present the case or to 
run these kind of models. 
So, it is hard to implement as the model is quite complicatedfor this kind of business to use 
it? 
The model does not have any the business input. It just runs on historical or statistical 
assumptions. Moreover, the business people do not really believe in this thing. 
As in this kind of investment, the options that you have infitture are considered as part of the 
value of the investment, isn't it? The more options an investment has, the more valuable it is. 
A company can go on without options. But we have the economic value-added model where 
we look at the company value based on the EVA model ... how much re-investment we have 
made ... maintain of cost of capital rate. But we do not consider when we have many options, 
we will be more profitable. Because even if you have hundreds of options to invest, you are 
still subject to your financial limit and what kind of business you want to be in the future. 
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Does it state that options are known when you ivant to do various kinds of decisions? Like 
this is the investment you have, should you invest now or invest later ... or in fiaure if things 
tum unexpectedly, and then you want to shut down it temporarily or you want to switch to 
another type ofproduction ... that are consider as options availablefor the company. 
But ... they are seldom applicable to us. For example, we invest in facility ... we have to run it ... we cannot abandon or temporarily shut down because there are various issues involved 
there ... sometimes beyond our control. When you have already market your facilities, you have flashed it to the whole world that you can do this and this. And at the same time in this 
kind of industry ... a cut-throat business, we cannot afford to have client to come and say 'we 
want to do something', and we say 'sorry it is a temporarily shut-down'. 
So ... that means that even though there are optionsfor this companyforfilture investment, it is hard to quantify it in tenn of or put it in monetary value? 
No ... we look at the economic value added. We review back to make sure that everything 
we do stay above the cost of capital. So, in our invest decision, we don't consider like ... 
what are the options value. Instead we will adopt more straightforward approach to under-take 
a corrective action to bring back it back on track. 
So, that ineansfroin what you have said ... it seems that you are satisfied with the lechniques 
that you are using now, right? 
Yes. 
Even though there are some new techniques, you will still consider that your techniques are 
suitable to be used in the unpredictable environment? 
That might be new technique but sometimes ... option modelling is more statistical. It is very 
subjective ... it tends to be mathematical but it is very subjective ... what is interest rate you 
want to assign ... what is the probability it goes this way or that way. So, it based on historical data and assumptions. 
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What techniques do younonnally use when doing the investment appraisal? 
Usually we use the payback period but for its criticality we look at the discounted payback 
period ... using the interest rate factor. 
Mat about other methods do you itse? Hat about ROP 
We don't' have a lot of them. ROI ... we do have it. But for investment, method used is a 
combination of them ... we also count its payback period, its ROI ... we do them all together. We do not fix it to one method only. 
Butfor investment evaluation basically, which one do you nonnally use? 
Discounted payback. 
Do you use the NPV and IRR? 
IRR ... we do not use. 
Mien evaluating the investment, have you ever accepted any investment that should be 
rejected ... or that particular investment should be accepted but you decided not to take it? 
We have ... at that time it was in 1999. We study a few localisation activities ... it is when a 
group of components are induced ... we deduct a number of them within a project part. Localisation happened when we decided to do it locally such as local assembly, locally 
machine, etc. So, there are some of the projects when we do it ... if I'm not mistaken, from 
seven ... for the first pra-section (as they still have negotiation) ... as they see us doing it, 
normally they decided not to. It has some stages ... the first stage we did two. The next stage 
when there is another negotiation, we did another two. So, normally we negotiate based on 
saving and initial cost. For example, this machine ... left for localisation ... in-house 
machine. So, sometimes we will negotiate on the machine specification and its level of 
automation so that maybe ... sometimes we wouldn't like for the machine to be over-spec, 
over capacity or too automatic (like just pressing the button and it will start running). We try 
to downgrade the machine ... just like when buying a car; we don't want certain accessories 
to go along with it. Normally negotiation on the cost and also defer delectation. Let say we 
want to make this machine ... in-house. That means our vendor in Japan will not have to do it. They will supply us raw cut of parts that have not been machined yet. When we do the in- 
house machining, it will delete the TKD price. So, we will negotiate based on that ... one is 
the TKD price (price deletion) and another is the initial vendor. 
Back to the subject of accepting investment, do you have any investment project that is not 
profitable but you still gofor it? 
We do. 
Company N 
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It is due to technology transfer. I think ... it is at the Model A engine level. We have already 
got five machine line ... two are profitable whereas three are not profitable. The aluminium 
cutting is profitable but the metal cutting is not profitable. The reason we took the 
unprofitable project is because of the technology transfer ... if we do not invest, we do not know. 
Men evaluating that investment, do you take into, consideration the benefits (technology 
transfer) received even though the project is unprofitable? How do you quantify it? 
Usually that is the high level arrangement. They know that it is not profitable but the 
company wants to do so. 
So that means they did not calculate the value of technology transfer that exists in the 
investment? Is itfitstjudgenzentall 
No, they don't. Sometimes the decision is very judgemental. But after that ... we had five 
machine lines but we added six big ones. So ... during the initial stage, we do not calculate 
much. Another thing added into the consideration is technology transfer or the political 
influence. 
Does it also involve getting the market share? 
For that ... we already have the market share. At the Model A engine, we supply the engines for the plant ... we don't supply to the end-user. So, there is no consideration of the market but more towards the technology transfer. 
Is there any positive orprofilable investment thatyou did not take? 
If its return is not accepted ... sometimes we have our own target. Let say, I want five year 
payback period. So, we will negotiate ... see the price ... counter offer ... maybe we target five to five and a half years. 
So, you reject the investment because you ivant to attain the targetedperiod? 
Yes. 
Asfor the profitable, you don't take into consideration only the payback period as it is inore 
towards how niany yearsfor you to get back the retitni.... 
We also consider its total cost-benefit. Like for one part ... we will see how much is the KDK cost ... how much if it is local wise... 
Have you ever defer your decision to invest? 
We also have ... some parts ... I don't know ... maybe traditionally are not done in-house. Sometimes the part is very profitable to localise ... to do it inside; for example, piston 
machining. But maybe it is not traditionally being done in-house ... so, it is sub-con to 
outside. Sometimes it is very good saving to do it yourself. So, we defer the investment 
based on strategic reasons. 
Company N 
Do you defer it due to lack offittid? 
No ... we already have bankers that we know will lend us rnoney. 
Does it involve political inflitence? 
Some ... maybe it is because of strategic plan. 
Does it include high uncertainty of the investment? 
APpendix 5-2 
If there is no uncertainty, we would have stop it ... not deferring it. In our feasibilities 
studies, we do not calculate the cost only. In the paper (proposal), we put in all the scenarios, 
features of investment, implementation schedules, etc. It maybe takes one to two years before 
we can start the mass production. We look at the advantage and disadvantage ... not only 
monetary but also we also cover most areas. 
Does price or exchange rate has an influence on your decision-making? 
So far ... no. Normally if we take the exchange rate fluctuation or effect ... we can put it in 
our studies. We do have the fluctuations in the sensitivity analysis. Like, if capacity is down 
by 30 percent, what is expected ... we have the 'what if' modelling. 
Have you spendmore than expectedforyour investment in order to expand infiattre? Men 
do you do it? 
We do. It is ad hoc ... some are urgent. We look at the budget. Initial studies ... sometimes its info we cannot get 100 percent or even 90 percent correct. Base on assumptions ... so our 
assumptions sometimes are not as expected. But if we can get the assumptions from the 
machine makers, it is more or less according to the spec. This will make us more confident 
on our studies. But some information cannot be obtained ... so we will not know the detail 
costing on the machine. Therefore, we have to do estimation on it. Usually the machine cost 
about half million. If there is 16 of them, it will sum up to 8 millions plus ten million ... we 
use that figures. But when it comes to the actual quotation, it can be double. This is because 
it is pure estimation ... as some of the process can be very complicated. The price can run up 
to one million instead of half a million. One project originally can be budgeted for 43 n-tillion 
but it can be up to 50 something. 
Men you evaluate your investinent, it tunied up not as expected. So, do you abandon or shut 
it down teniporarily? 
It depends on the programme. If initially ... we will not redo it because like one of the 
projects that we had ... we 
have to table it again to justify as why you need the 40 million. 
You have to redo the studies ... why 
it defers so much ... then you have to get the 
management approval back again. We don't abandon or shut it down temporarily but re- 
justify it again ... unless 
it is shown it is unprofitable again. 
IVIzat about upgrading the investment? Do you have it? 
We do have it but it usually involve the capacity upgrading ... like buying new machines. 
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Mat about downgrading your investment ... reducing the aniount of investment? 
We do ... but sometimes only. Of course we make some changes ... like budgeted as 50 
million but we use only 45 million. 
Do you include theflexibility in your calculation? 
The investment has been inserted at certain level of automation. We do not fluctuate on that 
... only after negotiations. If not, there will be a lot of calculations due to a number of 
combinations. If we were to take into consideration of all combination of the machine 
specification ... we are unable to do so. 
Do you have or consider using one appraisal technique that is able to include the options that 
you havefor an investment? 
No ... our approach is we firm the assumptions and then we evaluate ... what if9 
Do you have the options to switch your operation to another site? 
No ... but in future, maybe. 
Men you do your evaluation, do you consider the possibilities in your calculation? Like 
upgrading your investment ... or you take an investment based onjittureprediction? 
Yes ... as for the volume, we take into consideration up to seven to eight years period. So, 
the machine must able to go for it unless after running three years the volume rise up 
unexpectedly. 
Men you a machine, it isfor one project itself... but can you also use it in other investment 
infitture? 
We will take into consideration the future capacities. Usually the machine is bought for 
specific product ... so the demand is considered for that only product for next few years. 
So, you investment on the machine cannot be usedfor other project? Is it notflexible? 
We have but ... most of the machines are positioned for one specific project. So, it is not 
available like the general machine ... it is not flexible. 
Do you think your appraisal technique can take into consideration changes in environment? 
It can but only on two ... volume and sale. Other than that, all assumptions are varied ... then it is almost difficult for us to do. That's why my approach ... we have to firm the 
assumptions. After that, then we can do the sensitivity analysis or 'what if' ... feasibility 
studies. 
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So, your opinion is whatever appraisal technique ive use ... it 
does not matter as long as the 
assumptions are the ones that you have to targelfirst. 
Yes. We have to firm those assumptions or we will be opened. For example, if there are 20 
possibilities ... plus 20 more ... then we have too many combinations to deal with. So, my 
approach is I would vary one factor ... such as cost-saving feature, exchange rate, local price, 
etc. We can only plot 2 metrics at one time ... if we use three variables and we need to plot it, 
then it becomes a three dimensional type ... where its combinations are too much ... 
confusing. Furthen-nore, some of the management level is not good at accounting as most of 
them are technical people. If we try the ARR, IRR ... that they cannot absorb. 
Thefitndfor investment is through borrowing or 
By internal generated funds. Sometimes we use the opportunity cost instead of the borrowing 
rate. 
Men you use the discounted payback, do you use different rate or aflat (single) interest 
rate? 
It depends on current rate. Usually we use two percent plus the BLR. 
So that means it is differentfor each project? 
Yes, it is different. 
In your opinion, do you think your appraisal technique has the advantage of integrating all 
the risk surrounding the investment? 
We try to minimise it by providing different scenarios. We still use the non-sophisticated 
type ... it is easier to explain to the board. 
So, the top management inflitences your usage of appraisal technique? 
Yes ... but I recalled that there is one time our MD called all the GMs and accounts 
personnel. We passed the P&L and balance sheet to the GMs. From 12 of them, only one can 
pick up the statement. Can you imagine how to explain to them all the IRR, ARR, NPV and 
all those measurements! 
If there is another type of appraisal technique that is sophisticated which takes into 
consideration all theflexibilities ... like the NPVpli(sflexibilities in monetary value ... such 
as binomial model, etc, do you think they can accept this new appraisal technique? 
I don't think so. Like using the NPV and discounted payback. Sometimes when you use the 
NPV and look to the end of the project's life, you're exposed to the risk. The longer the time 
for you to get the money back, the higher is the risk. So for me, I still can put some question 
on the risk, inflation rate, etc. Usually when we make business decision, we want it to be 
quick and if it does not vary that much ... for the payback. Conceptually, we want is ... in their mind ... if the payback period is shorter, the risk is low. Normally, I can be 90 percent 
correct if I estimate two years instead of five years ahead. This is because anything can 
happen within the five years. Therefore, they are more comfortable to make decision based 
on payback period. 
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Usually the investment appraisals that we learn are mainly figures ... positive, we invest and 
negative, we reject. But the real situation ... only 30 - 35 percent of the course has covered 
on the factors considered in making an investment ... such factors like political influence 
critical factors, etc. You can have a very good payback period, NPV figures or a very healthy 
cash flow but they do not consider other factors. 
Do you put those factors as a quality or subjective factors? 
It is subjective. The critical or political factor is very subjective ... it is not quantifiable. Other factors such as interest rate ... we can fluctuate it. Even some of the costs like operating 
cost ... we can factor them. We can cushion them from the risk, but not the political factor. 
Company: 0 
Designation of Interviewee: Accountant 
Men you make a capital investment, what techniques do you use? 
We are not actually following the techniques as what we have study to do. When it comes to 
practical, it is quite different. Of course, we have the NPV, IRR. Investment can be in form 
of machinery or acquisition of the company. In term of investment in machinery, we have to 
go to the cost of the machinery and income generated by the machinery ... its capacity. 
Is it more towards the retunt on the investment? 
Yes. Return on, the investment (ROI) and also the payback period. Of course, payback period 
will consider how long you need to recover back your cost. The cost is taken into account as 
the cost of financing the machinery. I think it is more towards the return on the investment. 
So, that means there is no advanced technique ... I nzean ... the sophisticated type of capital budgeting technique? 
I think it is more like the experience in investing. 
Is Ujudgenzental? 
I would say that there is 50 percent more on judgemental than account. I think experience 
counts a lot also ... my bosses I think ... based on theirjudgmental experience in this industry. So they know what is the good machine, what is the price to pay and also its 
features. 
Does it nzean that you do not do as what ive have leanzed before like NPV, IRR? 
Yes ... I know the net present value, return on investment ... we use the cost of capital to 
compute the net present value. In practical wise ... we don't really apply these, but indirectly 
maybe sometimes we ... payback period ... yes. Payback period is more straightforward. We do apply this, but I think NPV ... not really being applied. For NPV ... of course ... they 
come out with your ... I't year income performance, 2 
nd year ... cash flows. Now, outlay is 
the pay ... but in first year how much income we can generate ... and then we have to follow 
as scheduled. We don't really go into that detailed. All the expenses ... everything that need 
to buy this type of machine ... expansion, looking for the mission... 
So, it is more towards the subjective side? 
Subjective side ... yes. Of course, even NPV is by the way of projection. You project the 
cash outflows and inflows. That one is also very subjective ... you see. You won't actually 
get the true picture. You won't get 100 percent accurate ... so, it's more on experience and judgement. 
When you decide on the investment appraisal, you've use payback period. But have it ever 
occurred that the projection shows that you should invest in it but you decided not to invest, 
or the other way round? 
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Yes. Sometimes I think it could happen with the cash flow decision. The investment cost is 
so high and the company has to pay or finance most of it. And the plant facility is not suitable 
... really will not say hold ... but they will probably go for cheaper machine. Probably our 
management style is more ... very down-to-earth. Our approach is we don't want to end up 
with high gearing ratio in financing to get the machinery. Andthen ... every time we are 
subject to all these decisions. 
So, it more towards thefactor that is of lack offiaids? 
Yes, fund raising... part of financing. 
Mat about your customers? Do they inflitence your investment? 
Oh yes ... of course! The reason why we want to expand is ... of course ... we want to get 
more order, to increase our sales and also our demand. So, of course ... sometimes we diversify into new products ... it is because we see everything transfer ... what you call it ... 
cost selling ... they actually use other product ... they not just using everyday we do 
paperback. So, we have to invest into new machine ... so this is one example ... probably for 
new market. 
Mat about the suppliers? Do they influence your decision? 
Supplier.... I don't think so. They are very sufficient. So, supplier is not a problem. They 
provide technical services sometimes... so that the material they supplied ... they will give us 
advice ... technical advice on how to drive things basically ... in order to maintain the 
property ... and all things like that. 
Have you ever defer your investment due to ... like you think infitture there is some infonnation that you think is importantfor you to ivait before investing? 
Err... I think machinery ... yes. Sometimes we do plan to do it at one time but then maybe ... 
sometimes we want to do some services ... probably we defer for another three months. Of 
course ... sometimes we find it cost sufficient ... so supplier without deposit they also won't 
ship to you. So, certain things that make you defer your investment decision. Of course, all 
investment decisions will be subject to the top people. We propose but we have to get the 
consensus from the board. 
But has it ever happened that projects showed that they are not profitable but still you invest 
in that machine or investment? 
I don't think so. It doesn't make the ... business plan to take up the machine because we need it to have profit margin ... but probably not for the first few years ... probably for the second 
year when market is not so fixed yet. Of course, later on ... it should have some profits. 
So that means you usually play at the safe side ... liýe you gofor the one that is profitable? 
Yeah ... I think our focus is very definitive. We will see and if it is profitable, we will just buy the machine. Sometimes we go for used machine rather than new machine which cost 
will be double or triple. I think if it performed its main function ... it doesn't matter if it isn't 
new, right? 
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As you sayjust now, you usually take investment that is profitable, right? So, that mean you 
use the payback or ROI as the two basic things that you use to make your appraisal. Does 
that inean that you are entirely satisfied with those investment appraisal techniques? They 
give you a good solid decisionjor you? 
Probably half of it only. Half of it comes from the knowledge of the market. For example, in 
a highly competitive market ... of course I think it is not sufficient. Only half of the decision- 
making will still be regarding these payback and ROL 
Do you think that you need an investment appraisal technique that is much more advanced 
and one that considered theflexibility of an investment? 
I think ... for operating in this country, we do go for the highly sophisticate type. 
Miat do you say about your business environment ... is it risky or it is operating in a medhan 
or low type? 
Err ... I think it is at a low side in Malaysia. We talk about its political ... financial... now including its prospect, so it is quite low risk in Malaysia. But competition ... of course, it is 
always there. 
Men You do your investment such as in a machine, do you in subsequent period conze over to 
see how is the investment ... does it rim smoothly? 
Yeah, we will monitor the investment ... we will study on the income of machinery itself. 
We have all the profit and loss account ... we have the balance sheet. We will see whether 
the profit as projected or forecasted. 
Does it ever happened that the investment is not as expected? 
Yes. 
So what happened then? Do you abandon it? 
No, it is quite normal in this field (printing). Basically, the main reason it doesn't work 
because you just go into new market. So, the only thing we can do is to increase our volume 
... so we can get at least some profit to cover it. 
So that means you will not totally shut down or abandon it? 
No, because we do have customers that we say its volume ... or rather the income is sufficient 
to cover your overhead or daily expenses ... and of course, your machine running costs. Or 
we will end up with under utilised machine. So that's why we need to bring more customers, 
improve the sales so that we can reach the desired level and have lower operating cost. 
Before we really invest, we do some survey ... check with the customers ... whether there 
will be some order, then we will go ahead and buy the machine. 
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So that means when you ivant to bity a machine, do you appoint someone outside or a 
consultant to do the evaluation? 
Both. Within our company, we have a very experience technical director. Of course before 
we buy, we will go and inspect the machine personally. We also have a middleman that 
knows which type of machine, suppliers of the machine and etc. 
Mat do you think even if machine is more expensive compared to another ... but if you 
project in the nearfitture there is a needfor additional capacity, isn't it better to bily now 
than later? 
Yes ... but if the price of the machine defer very much, so we will look at the price again and 
costexpected. We don't want to just invest ... it could be a high risk factor to us. It could 
end up totally unutilised ... so it is not profitable. 
As you say just now, you have the lechn ical director. Do you think he use the payback period 
and ROI when evaluating the investment? 
So far ... very much on the machine and forecasting the order. Another thing is when we have reach our capacity ... so we either have to upgrade our machine or operate at our 
productive line. That is the time when we have to buy ... how much cost for the production. 
Based on the options that you have, do you project thein subjectively? Or do you put sonze 
figures or values on the options that you have? 
Subjectively. In our organisation, our top people are very experienced so they know like 
which brand is good. They will use the basic non-sophisticated methods. They will set the 
payback or years needed in order to get the return back of an investment. After that it will be 
the additional benefit gained from the investment. And then I think the useful life of it is also 
taken into consideration. 
So they will put it as a lump sum or together ... and then looked at it before deciding to invest? 
Yes. Moreover, they are not trained in that manner. 
Is it because they are technical people? 
Yes. They are more on production and technical side. So, the accounting technique ... they don't really go for it ... except for payback period. 
How important do you think is the appraisal techniquefor your capital investment? 
To me ... I study account ... of course these techniques give you all the values. It is a good 
tool ... I won't deny it as a good tool for investment decision-making. But of course in real life, it is just figures ... and their figures. So, accounting people ... we are not businessman 
... we don't know how to plan effectively. Business can go bad and so on. What we can 
present to the management is projected value for their comparison. The final decision should 
derived from their experience, their knowledge and whether they want to take up the risk ... 
also the financial risk. 
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Does using the techniques allow you to be sufficientlyflexible in adapting to the changing 
environmentorcondition? Oryou need some advanced type of appraisal technique? 
Based on this situation, the company is very conscious in their decision-making. I think it is 
quite flexible ... in the sense that sometimes they want to buy this, but could they end up buying another one. 
So theflexibility that involves here is not the way of investment appraising, butflexibility in 
the things that you are investing in, right? 
Yes. Basically it depends ... like you intend to buy this but then later on after one or two 
months you come to know that you don't need it ... of course you have to go for another one. Basically, I think very much that the management will use their own method. 
So, do you think your appraisal technique has the advantage of integrating all the risk? 
I don't really apply all the techniques that I've learned before. As I say, it is very hard to 
forecast the future. For us, we don't know the market, etc. 
Have you ever considered using real options approach in your decision-inaking? 
Real options? No. The last time I study, it was only a few methods. The latest ones, I don't 
know. 
Do you think the top management will gofor the new technique or will they still stick to the 
old ones? 
I think they will still based on their own judgement. Because it involves more on family 
running ... so, they are more down to earth. They are more traditional type. Payback is 
easier to apply. 
Is it because of lack of soffivare? 
It is not because of the software. We just don't bother to apply (laugh). 
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Company: P 
Designation of Respondent: Assistant General Manager 
(Since the person to be interviewd had to cancel the appointment and unable to set 
another one, he was willing to give his response (e-mail) on some of the structured 
questions). 
Which criterion1criteria or appraisal techniquelmethod is used when evaluating Your 
investment? 
Discounted Payback Period (DPB) as the information obtained by using the technique is 
reliable. 
Have you ever accepted an investment opportunity that has not met your investment criteria 
and why? 
Yes. Reasons are longer gestation period, inherent belief of product future, current or 
anticipated trends. 
Have you ever reject investment project that has positive NPV (or other l1leasures)? Mich 
particular matters are relevant then ? 
Yes, factors such as availability of finance, subsequent turn of events etc. 
Do you ever defer decisions to investfor other reasons? 
Yes, factors influencing the defen-nent are such as political climate or economic climate. 
Have you ever spent more than you expect in order to expand upon a successfid idea ? 
Yes. 
After undertaking an investment project, do you re-visit it in subsequent time periods to see 
whether ornot the project is still worth keeping? Ifyes, Miat if it is not as expected? 
Decide if corrective measures can be undertaken. 
Have you ever consider the opportunity of upgrading your investment project? Mat 
Jactor(s) is taken into account (eg. fittitre capacity requirement)? 
Yes, such as market viability and sustenance. Another factor is the availability of finance. 
Have you ever consider reducing down your investment project? 
If circumstances warrants - temporary or permanent. 
Have you ever abandoned an invested project within a certain period, and whatfor what 
reason? 
Yes, As for changes in economic climate where viability or continuance is not justified. 
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Have you ever consider shutting down your operation temporarily1completely? 
Yes, provided the whole value chain is not affected. 
Have you ever considered the possibility of switching your input technology or output inbc 
when evaluating your investment opportunity? Do you ever sivitchedproductionfrom one 
sitelplant to another? 
Yes to both of them. Options are always considered. 
Have you ever considered your strategic bargaining value offlexibility when negotiating ivith 
your input or inaterial suppliers? 
As raw materials are readily available, there is no considerable advantage over others. 
Can you explain how these affected your investment appraisal above situations, at all? How 
do you quantify the value of these options? 
In any investment appraisal technique, a whole lot of factors are taken into consideration. 
There have been situations where corrective actions could be take to justify continuous 
investment, situations where projects have been abandoned due to changes in political & 
economic climates. The higher the risk, the greater the reward. This would all depend on the 
character of the decision-maker - risk adverse / risk taker, although sound management 
principals should apply and decisions backed with adequate documentation. 
How important are techniques when you are making capital investment appraisal techniques? 
Does using techniques allow you to be sufficientlyflexible in adapting to changing the world? 
They are important as they form the basis or starting point in which all decision making is 
taken. The result is further analysed after considering factors that cannot be numerically 
quantified. 
Do you think your appraisal technique has the advantage of integrating all the risk elements 
associated with each investment decision? If no, how do you overcome it? 
Not all risk elements can be quantified and therefore being incorporated in these appraisal 
technique. Sound judgement based on intuition has also to be considered. Therefore, 
continuous appraisal or analyses of projects to address shortcomings immediately. 
Ifyou use DCF techniques, do you use different discount ratefor different projects with 
different degree of risks and different degree of irreversibility? How do you arrive at these 
rates? 
Yes, based on current cost of funds, an appropriate factor introduced to identify the risk 
element, discussion with other in the industry, market survey etc. 
Have you ever considered using options approach in your decision-inaking process? 
To elaborate - but no for the moment. 
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Company: Q 
Designation of Interviewee: Deputy General Manager 
Mat does this company do or process? 
We are supplying air-cond ... automotive air conditioning for cars. 
You do have investment, right? It might be investinentfor the production ... investment on 
product or on-line ... or the system itsetf So, usually when you 
do the investment, how do you 
evaluate your investment ... to say it's a yes or no project? 
You mean the appraisal .... how you do it on the paper? Mainly ... we look at the payback ... how soon is the cost pay back. Recently we have just one investment ... I think last 2/3 years 
... cost us about RMIO million. It is not that we want to invest ... because of the requirement 
... because our previous product, we're using the ultra gas that is not environment friendly ... because you're mixing the ozone with ultra. So, the company got datelines ... find out ... how many years we've shift to the RK14A gas ... which is environmental friendly. So, we invested all the lines ... to shift the lines ... to based on ... I think ... more on regulation. 
Wien you evaluate the project, what methods do you use to support yourfindings? 
More on payback period. 
Miat about more sophisticated type of capital budgeting? 
No. 
Mat about retum on investment (ROI)? 
Return on investment ... yes. We have it. 
But not like ... NPV, IRR? 
No. Not at all. 
So, the technique that you mostfavour as you said ... is mostly on payback period, right? 
Yes, payback. 
So, have you ever ... like you said ... you do accept project that ... when you do the 
evaluation, youfound the project is not acceptable but you still have to take that investment 
due to requirement ... but no otherfactors that are involved? Apartfrom regulation, do you have otherfactors ... that you have to take into consideration and you have to take the project itself? Maybe like thefitture demand ofyour product? 
Yes, partly because of the requirement. For demand of product ... because our is only ... not 
many key option dealer ... or something like that. We only produce ... we don't produce our 
own air-condition ... we only do part of it ... that's compressor. We have the air condition ... 
ours ... we produce the compressor ... then we will supply to alternate air conditioner in Shah Alam. Then they will do the installation ... we just do the compressor. 
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So, your basic part ofproduct is apart of raw materials for another company. Therefore, 
your dentand depends on the company that take your product as raw material. Does the 
demandfluctuate? 
No ... not many. Of course you don't change if you know something going to obsolete very 
fast. Because there a few models ... five models only ... so, it's not 
like computer model ... 
they do not keep on changing. 
Do you ever come to a situation where the project shows it is a loss or something like that ... 
or anything you have to bityfor your process ... maybe your system or sofnvare ... but you 
still gofor it? It's a negative ... still a loss but you still gofor it .. Or there is a project that 
shows a profit but you wouldn't take it or gofor the investment ... 
have you ever encounters 
that situation ? 
Err ... no because as I said there are not many types of ... because we always produce five 
models only ... so far compressor actually five models ... and they (the models) don't keep on 
changing every year ... so, it's quite fixed. 
So what type of investmentfor the production itself ... not the product but to upgrade your 
production process ... orfor the machine ... orfor ... like say, flexible manufacturing system 
or something like that? 
Upgrading ... yes ... because they have all these on-going things ... on-going process to increase productivity ... upgrade the machine, buy new machine ... 
So that kind of decision to upgrade yourproductivity and so oil, do yoll gofor sophisticated 
part of evaluation or you gofor non-sophisticated like payback period? 
For upgrading, we go for something like productivity ... save on many, many power. So 
if 
you go for automation, provide how many power saving... 
How do you calculate all these benefits do you get? 
Cost-benefit analysis. If you invest in this machine, what can you take into consideration? 
For example, the investments cost ... and then take the finance cost ... and at the end, what is 
the saving ... in term of man power, facility ... and compare them. 
So, youjust compare them anddon't goforNPVIIRRIpayback period... and not the usual 
capital budgeting practise? 
Payback ... we did work out the payback for machine ... but no NPV/IRR. 
Do you have advanced manufacturing technology in this company? Investment in ... like JIT, 
MRP, sojhvare, IT... 
We invest basically... in the phase of implementing the ERP system ... I think that was run 
some time in December ... now we're doing the pilot run. 
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For that kind of high-tech investment, do you still use the payback period ... or there is some 
other mechanism that you use besides payback period? 
Like this investment ... on this type of software ... because it is something very difficult to 
measure ... okay, this system ... it'll help you in your planning ... production planning, 
warehouse and others. So, this helping is quite difficult to measure in term of dollars ... you don't really go into depth in this matter. 
So, what kind of qualitative type of ineasurement do you use thatfitstify this type of 
investment? As this kind of investment has advanced type of technology ... it involved a 
lot of 
nioney, right ... so, 
how do youjustift it? 
We invested about half a million ... hardware and software. You see ... most of our 
listed 
companies are using it ... so, we are motivated 
by them (laugh). 
So, just take it ... that ineans the evaluation 
is not really done by this compally ... 
(Agreed). 
Actually, is this company Malaysian? 
Malaysian company ... but with Japanese investors hold 40 percent ... but mainly the decision-makers are the locals. 
The one that dictate how to evaluate your investment still comesfrom the local people, right? 
Yes. 
Are you satisfied ivith your investment evaluation inethod? If it shows a positive, you ivill go 
for it ... you really believe that your investment appraisal inethod is sufficient enoughfor your 
evaluation of the investment itselp 
I think ... our decision of investment will be looking at long- term investment ... like we need 
to know the coming of the AFrA this and then. Even if we know ... okay, for next two years 
... for this type of price, we tend to go for it. Because if you don't go for it, then we have to 
adjust after investing so much. So, there is no other choice but you get to take what you can 
take. So, later on we will see ... what are the cost summation that we have to take ... like December ... all the parts ... but now we got 50 percent we take/imported from Japan. So, 
now we try to localise more of the parts that we can ... then it'll cut our material cost. It'll 
take ages to ... according the pricing is technical deduct ... is beyond our control ... these are 
called international price. We cannot dictate the price ... it's the market problem. Since this is the international price ... it's a concept to you ... if you cannot met, then they will get from 
other suppliers ... just like that. Basically like now, normally we will open up tenders for two 
years. So, this process is either you take it or you leave it. So, even now ... if you calculate 
and you have to make a loss ... but if you don't go for it, eventually your competitors will. 
It means you have situation that even though it shows a loss, you still have to take Ujust to 
have a competitive place. So, you do consider thatfactor when you make your evaluation of a 
certain project to be accepted? 
Yes. 
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Men you take thosefactors ... options that you have, do you calculate the loss ifyou do not 
take it now? Do you calculatelconsider it in your evaluation? Like say ... if you use payback, 
it will show how many years you'll get back the relum but it doesn't show the opportunity 
cost. So, how do youjustify this opportunity cost in your evaluation? 
As I've said, if you don't go for it ... that means you don't have the return forever. So, 
whatever your investment your machine will be ideal when low capacity. So, whatever your 
investment is considered as sunk cost. If you don't go for it ... that means it would be the 
extreme one. 
So, your opportunity cost is treated as anotherfonn that you have to consider apart your 
payback... 
Yes. 
Have you ever defer your decision to invest before this? Like you see that the project is 
profitable but you decided not to do it now but infew years later.. 
So far ... no. 
But you do agree that you spend more than expected in order to expand? Like there is a 
project that you see is profitable, so you're willing to spend more on it... 
Yes. 
Another thing is when you do your investment, do you re-evaluate it after some time? 
No ... unless the project is not making money, then we re-evaluate. 
Let say the project is not making money, do you abandon the project, shut it down 
temporarily, do sonze modification to the model or something like that? 
If we're not making money ... normally nothing much we can do. I think ... maybe if we're 
not making money, we settle/construct the material cost. We have to get or go for another 
material supplier because our materials cost constitute about 80 percent of our product. 
But do you take that into account when you do your evalitation? 
No. Initially when we take out the project, we only ... okay, this is our present supplier and 
our assumption based on that So, later on ... after that we will look for other suppliers. This is ... take it for various with the on-going process ... part of our activities. 
Mat about price? Your materials coniefrom overseas orfrom local? 
Well ... at this level, no. Because the machinery part is marketable from Japan ... some of 
the component we import from China and the rest from local. 
So, what aboutfactors like the price ofyour raw material? Does it play an important effect 
on your investment ... like the exchange rate? 
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Of course. At this point of time we take what is the exchange rate for this year. For US, it's 
fixed. As for buying from Japan, we buy in yen ... agree that there is a fluctuation when 
using yen ... and it's taken into consideration when making an investment. 
Have you ever upgrading your project if it shows your investment is good ... and you invest 
more on that specific project or no more than that.. just one - project is running, how inuch 
you have to produce and that's it? 
Basically it depends. Because ours is not much varieties ... we don't sell overseas ... ours is local market. 
Have you ever abandon your investment before? 
So far ... no. 
Mat about stopping your production temporarily ... such as because ofpricingfluctitation, it is not profitable to go with the process or product itsetf? 
No ... unless they stop producing the cars (laugh). 
How important are techniques to you when you make decision on specific investment 
appraisal? 
I think maybe in terms of ROI on it ... ROA on it ... I think they are easier to comprehend for 
the bosses. Others things ... they are more sophisticated. Not much uses in real life for those 
sophisticated techniques. 
Do you think these techniques that you use are sufficient enoughfor you to consider the 
flexibility happening around the investment? 
For our tYpe of business, I think it is sufficient. 
So, how do you put your business? Is it high risk, low risk or medium risk? 
Ours is medium risk. We supply to market that is predictable. 
Is that the reason of why you decided not to gofor advanced or more sophisticated type of 
capital budgeting technique? 
I think so ... partly. Because it is not ... changes 
in consumer taste (that keep on changing) 
and so on ... our is quite predictable ... not so much changes ... quite adequate. 
The decision-making is done by the Japan or local? 
No ... because we have to get their technology from. Japan. So, they have an influence on the investment decision. 
So, is the risk will be considered by the zipper people (Japanese) or this company still has the 
say to see how risky is the business (investment)? 
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The board will definitely have the say. Non-nally what the director recommends, they will 
take into consideration ... because they know better. 
So, the Japanese will do the risk analysis and take care of the risk elements ... just to see if it's 
profitable to run it down here (in Malaysia) but not other things much morefarther.. 
thinking like the demand, about the customers, about the price, about the exchange rate ... /lot 
to that extend? 
Yes ... not to that extend. 
Have you ever consider using options approach in your decision-making? 
No ... never heard. 
Is it because you're using certain appraisal techniques as you are not given thefreedom to do 
so or you are satisjiedwith it? 
I think ... to say we are satisfied because there is no further needs. Unless there is a further 
need, then we go for it. Since we're making money, we don't need for it (laugh). 
Does it mean that the level of riskiness is not that high enoughforyou to consider allfactors 
involved in that investment? 
Yes 
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Company: R 
Designation of Interviewee: Finance and Account Manager 
Firstly, what is the product of this company? 
Its product is the metal-based one. Its component is for the local Proton and Perodua 
(automobile manufacturers). For Proton, we supply the engine and specification products 
for example, engine and transmission product parts in the Proton engine. 
So, even though it is a manufacturingfinn but it is also as the supplierfor Proton parts 
Indirectly ... but for our assembly, we will the materials from Germany, Thailand, and Indonesia. From the casting, we will develop the products and the equivalent parts ... and 
then deliver them to Proton and Perodua. 
For yourfirst capital investment, how do you base your investment decision? Mattechnique 
have you been using? 
The technique is feasibility studies. So normally, we will get the information from our 
technical people in charge of the project. They will make process flow chart ... normally we 
will get from the RFQ (recognition for order) ... such as Perodua or Proton will send a letter 
along with the drawing asking us to quote on a product. The drawing will be passed to our 
project people to study the flow chart, cash flow, cycle time and etc. From there, they will 
estimate what type of machine we need to use and all the information needed. Then they will 
give me all the information and then I'll estimate its variable costs and others. 
Men making capital investment; for example, machine, etc. ... to do the project, there is the feasibility study to see what is needed. So before that... such as when you make the decision- 
making, there is a certain machine that you need ... so how .... (intemipted) 
When I do the study, I'll insert all the data ... I'll show you how it's done for you to get a 
clearer picture. As for the price, I'll get from the previous data based that I have- But if it's 
not the same, it'll still be more or less the same. Sometimes if the product has not done it 
before, how do we know then? So, we will base it on a product similar to it. As for the 
machine, the participator will deten-nine what type of machine will be used and how much it 
cost. When I get the input, I'll transcribe it into my feasibility study (FS). Then I'll do the FS 
... from there, I'll produce the cost per piece. Let say ... our company ... 
how much does it 
foresee its cost price or margin ... maybe we need its IRR of 15 percent at Year 4. Then, the 
management will decide if the project is viable or not. 
So, the appraisal technique you use is the IRR 
IRR ... let me show you how it's done. [Usage of programme is then shown]. I'll make the 
assumptions, then the cost per unit, its cash flows ... usually for 5 years, financial P&L, etc. Then, I'll calculate the cash inflows and outflows ... so, I need to do the adjusted cash flows first. Next ... is how much is the IRR and its net present value (NPV); for example, from Year I to Year 10. As I've mentioned before, I use 5 years in my calculation but for Year 61 
estimate about 5 percent increases (for example). Normally my machine is for 10 years but 5 
years for QC or inspection equipment. This is our procedure here where our accounting 
practice we use 10 years for the machine to depreciate ... straight line. When doing the feasibility ... what is the profit under different situation? Therefore, how much I can quote to 
the supplier then. The volume for the product is deten-nined by the customer. In this study, I 
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only do the machining as I assume the materials are source and supplied by them. We will 
only do the machining. We will then calculate all the costs involved in the production. This 
will be used for its cash flows. In determining the IRR, we need to have the adjusted cash 
flows. Cash that comes in (inflows) ... we cannot use the in-source amount. We need to 
adjust the cash flows ... we assume the investment is paid back from our collection of money but we cannot consider it as term loan. 
In appraising your investment, you use quite a lot of NPV and IRR 
Net present value ... yes, with IRR higher than the cost of capital. 
Between these two techniques, which one do you prefer to show a good projection? 
They are correlated. Normally it is the IRR ... our company needs to have an HZR of 16 
percent at Year 4. 
So, that means your company uses the payback period too? 
Yes, everything must be settled in 4 years. 
Does that mean that in your evaluation you have been using the NPV, IRR and payback 
period indirectly? 
Yes. 
Other that those mentioned, have you ever used other types of appraisal techniques such as 
Monte Carlo, decision trees, etc? 
That one is not very technical but we can say it is advanced. The management also does not 
prefer to use it but for the one that looks simple and easy ... but logic. 
Soinetimes certain appraisal techniques become nzore advanced and detailed. 77zey give good 
projection of the cashfloivs including otherfactors to be considered whell evaluating... 
I did read about them in the books but I think to practise these appraisal techniques is quite 
difficult. Are they any companies that have been using Monte Carlo? 
Sofar ... all companies that I had intervieived have not been using them. Infact, the 
multinational companies like Japanese conipanies still gofor the ROI and payback period. 
IRR is good ... but ROI is also good as it looks at the return on investment. However, the decision is not 100 percent based on ROI but on the IRR. 
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As you said, the lechnique that your company mostlyfavour is IRR. So, has it ever occurred 
any case where you have used the IRR or NPV method in evaluating but the decision taken 
was different than what it should be? For example, the project should be taken but you 
decided to reject it, or it should be rejected but you decided to take it ... that means you 
do 
notfollow the criteria as set. Another example is your NPV is positive but you defer the 
investment... 
No. We will follow the criteria or our basis. 
Do you ever have a situation where it showed a negative projection but after a year it Inight 
be positive? Or it might be situation like you are not oblige to take it now, but you have to 
because of competitors... 
As for my study, I based on that one (criteria set) ... but maybe our marketing people must back up this thing. They stress that this project will be quite slow at the initial stage but in 
future time, it is a good project. They have to prove it. 
How do they prove it ... in what sense? 
They have to do more study ... using figures. This maybe quite difficult as one could not see 
or predict it. So the management usually will evaluate the available factors. They assume 
that the volume must be there as it is important ... if without volume, it'll be difficult. Therefore, we must get the quotation that has a confirmed volume. Also, wemustknow 
how to play with the investment cost. If the actual cost of volume is lower, then it is better for 
us then. 
As you have mentioned, you never reject any project with a positive residt. So, does that 
inean you are really satisfied with the investment appraisal technique your are using now? 
So far, the management has been following or taking decision as what has been projected. 
There is no unpredictable decision taking before this unless it is critical ... never before. 
Does that inean the realisation of cash flows are as what you have expected or projected? 
Normally ours is quite conservative ... when it comes to actual it is much better. 
Does that inean you set a higher interest rate? 
No ... we 
just have some back ups ... for example, if we have assume higher or lower than it 
should be, then the other one can cover the differences. 
So, everything is set to the maximitin? 
Yes. When it comes to the sensitivity analysis, then we can play around with it ... how far we 
would like to go. For example, how far we are willing to pay the supplier. If the supplier 
does not agree with the amount set, then we have no-choice but to drop down the project. 
Do you re-visit an on going project after certain period? 
Yes, we will compare the actual with the estimated ones. We will do the variance analysis. 
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Men you do thefollow-up, have it ever occurred that the project was not as expected? 
Yes. 
So, what is your action after discovering that? 
We have to do something ... maybe why when we do the FS (financial analysis) the cost is high? Are we not efficient? Why? We will then analysis one by one ... we need to do 
something. 
Men you have to do something ... 
have you ever abandon it or stop the production 
temporarily? 
No ... we have to follow the customer's requirement, and the same time we have to try to 
minimise our cost ... cost of productivity. 
The project is still on going or you have to cut soinewhere else? Such asfor the higher cost 
you havefind a lower cost... 
Yes, at the same time we have to do another costing ... especially materials. Normally our 
material is about 40 percent of the cost structure ... the main contribution. And then the 
maintenance ... you have to see its cost of maintenance. The major costs we have to control 
them properly. Other variable costs such as consumable, packing ... contributions are quite low but we still have to look after it. But the main items like materials, labour costs, 
maintenance costs and cutting tools ... we have to control them wisely. If possible ... to 
maximise their efficiency. 
As you said, you never defer your investment. Is it because you fear that you ivill lose your 
custonzer? Or is it because ofyou have the opportunity to abandon it in thefilture if it is not 
successfully? 
No. If after the FS and we have discussed with the management ... and it is okay, then we 
will proceed. 
So, there is no otherfactor involved. As long as it is shown to be okay (fine) 
Then we'll proceed. What it is ... if the price that we have fixed is okay, then we will quote it 
to the customers. If they are satisfied, normally the management will re-check again on the 
project ... volume wise, etc ... and from there we will decide. 
Asfor the project, you will need sonze machines. So, do you consider that if the project does 
not run successfidly, you will be able to sell the machines later? 
For machines, we depreciate them for over 10 years. We assume the project is for 3 years. 
So far, the production is already over 10 years. 
So, does that inean it won't happenfor the project to stop half way through? 
That is our risk ... risk for any types of companies. Maybe that machine must carry other 
alternatives. It must be very flexible and can be used for other products. 
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That ineans when you bought the machine, you have considered thefactor that the machine is 
flexible. You can utilize itfor otherfitture uses or if in the middle ofproduction when 
suddenly changes are required, you can sivitch the production itself 
Yes, we will change the design features and then we can produce different models. 
Men you buy the machine, do you take into consideration itsflexibility in the costing? 
Yes, we have to. 
Does that mean you will do a comparison between one machine that is rigid and one that is 
flexible? 
We assume that we have to consider its minimum price and also its flexibility. 
Do you calculate theflexibility in monetaryfonn? Let say this one machine isflexible if 
compared to another machine. Th is flexibility has a value to the company. So, they give a 
certain value to thatflexibility ... like some sort of intangible assets. So, in this case you have 
a machine along with its price but do you include the value o exibility with it? Iffl 
Normally we will ... let say when doing our FS, we have RM4 million as the cost for the 
machine. However, if we can get a machine of RM4 million with flexibility, we will give 
priority to it. 
It is more or less the same but you do not give any value to theflexibility 
In form of calculation ... no. 
So, it is more a subjective type of evaluation? 
Yes ... very subjective. 
So, how do convince the managers? 
The machine must be within the FS that we have done earlier. Let say if we have done 
detailed FS ... we assume it is RM4 million and we can get a machine that is flexible within 
that range, then we will proceed with that machine. 
This ineans there is no calculation that thoroughlyfocuses on theflexibility itself.. 
There is none. 
Besides this site, do you have other site for your production? 
No, one company only. 
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Do you consider the possibility offitture input or output mix when you evaluate your 
investment opportunity? 
When come to practical, normally project people will try to get the benefit of the machine 
but within our budget. 
But not because of the inix itself but nutch towards one that is within the budget itself.. 
Yes ... we must also consider the customers' requirements. If the customers plan to use 
certain machine, then we have take into consideration. And if it is within our budget, we have 
to follow their requirements. 
So, the customer requirement may be different? 
Sometimes it is different. Sometimes the customers have their own preference machines. So, 
we follow them but within our budget. 
How important are techniques when you are making capital investment appraisal? 
Very important ... because 
if without them, one cannot make the decision. You cannot 
simply do one project. 
In your opinion, do you think the techniques you are using now can adapt to theflexibility 
that are available with the investment? Can it give true picture if there are any changes 
within three orfour years to come? 
We can do the comparison. When comes to the actual, we will then compare it to the FS. 
Which one has deviate? We have the details on what that have deviated? We will see one by 
one. Why? We have to check it. 
So you do one to one basis? Men there are changes, you have to do it back again ... you re- 
calculate it again. 
Yes. We have to see taken into consideration the actual ones. But now we can see the 
differences more quickly. When comes to the actual, we will insert back our formula again. 
Is it the same as our FS? We check them back again. 
Men you do the re-calculation again, it is not at this present year but during the year when 
changes happened. So, you do not make any prediction in years to collie? 
We can make comparison in term of profits. In this year, for the FS we have this amount but 
in actual it is different ... why? 
Do you think the appraisal techniques that you are currently using have the advantage of 
integrating the risk surrounding your investment? - 
It depends on the volume. The main risk involved is the volume. If the volume is not there 
... then it is difficult. Let say we assume for this project ... 300 thousands pieces for a year. We must get this volume. The higher it is, the'better. 
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So, the risk associate with the volume ... does it involve demand? Exchange rate? 
It does include demand and exchange rates. If the volume is low, what cause it? It might be 
demand or other problems. 
So, indirectly you ivill see what otherfactors have an influence on it? 
Yes. Exchange rates will change according to our materials. When we do the FS, we will use 
certain rate. But when comes to the actual, what is the rate then? 
Mat exchange rates will you based on ? 
We will not use the current exchange rates but normally we will mark up it a little bit. For US 
rate, it is fixed. For Euro, we have to use a rate that is quite reasonable not the current rate. 
This is because when comes to the actual one, the rates might be different ... so we have to 
predict based on our previous data and averaged them. 
Does the rate deviate very much? 
Usually what we done is quite conservative. If it deviates, we have to give some explanations 
as to why it happened. 
As you said you use discounted cashfloiv, the discount rate that you use is aflat ratefor all 
p rojects or it h as diffe rei it ra tes fo r diffe rei zt typ es of p rojects ? 
The same one. 
Even though some of the projects have high risk? 
Our project, like automotive, is one type only ... under metal-based industry ... the same 
category. 
Another thing, have you ever heard of real option approach? Like binomial or trinomial 
model... 
In term of study ... yes. But I do not see them as in actual usage. 
Have you ever tried using thent in your decision-making? 
I've never practised them before ... only theory form. We might have little knowledge to 
practise using them. In addition, it might be due to the nature of our product. We are more 
towards customer requirement for our product. 
So, it depends on the nature of this business. In this case, you can say this business is quite 
s afe. 
Yes. 
So, you know there will be a demand as long as the main customer exists. Therefore, you do 
not see the need to gofor the real options approach. 
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What I would like to know (for the survey) is whether the manufacturingfinns use real 
options in their decision-making, especially in high-tech type ofproduction. It might be they 
use high tech machines or they invest in their systems. Mat about your system process? Do 
you use JIT? MRP? 
Now, we are starting to use the MRP. 
So, before you start using the MRP, do you calculate its benefits? 
I think no. But what we know that if we use the MRP, it gives us some benefits ... it is more 
properly, more quickly, etc. We can see that it will give benefits in the near future. 
When you decided to change the systent, do you nzake any calculation such as NPV, IRR? 
No, we did not make them. 
Even thought it is quite costly to invest in that system? 
As for the MRP system, our group has acquired them two or three years earlier. Now, we 
only have to implement it according to time. 
Do you think the group did some calculations on this system? 
I think they had done it ... our Sapura Holding groups. 
So, this isfrom the headquarters. That means the sunk costs had been incurred by them. 
Yes. 
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Men you do your investment, what type of method do you use when evaluating the 
investment? Appraisal method like ... some company will use ROI, payback or something 
like 
that? 
We did do with ROI ... mainly ROI rather than NPV ... depend on how much return can you 
get ... other than that we study a lot on qualitative factor ... the condition whether we invest 
or not. 
So, within all these types of appraisal methods, which methods do yozifi-equently used? 
ROI is the most. Return on investment is a must ... you see how much you need to invest ... 
the cost you are going to spend ... because our industry is more capital intensive. You need 
to balance ... so we get one machine ... and we do on one machine and we study how much 
return on it. 
Men you do your investment, have you ever accept an investment opportunity that has not 
met its investment criteria like when you calculate an investment ... 
instead of rejecting, you 
accept it or instead of rejecting, you accept it? Have you done that kind of decision before? 
Yes ... that means whether we should accept or should not accept ... so we do the ROL If we 
are not very sure about the ROI, then we look at other factor. How about the prospect after 
the period ... let say five years period, we don't want return ... normally want one period for 
profit. So, if we take three years ... we think the ROI is not obvious ... then we look at other 
qualitative factors. 
It means that you do expect investment ... after you make an evaluation, you do expect an investment that shows a negative retum but you still go ahead with it? 
Negative return ... is it for how long? 
Let say when you started doing investment appraisal, you get the resultsfrom it, right? It 
shows that ifyou use ROI ... you set a certain rate that you need to have. But what if the rate 
is low but you still go with the project... 
No, we wouldn't. 
That mean you stillfollow the criteria ... if it's profitable, then you go. If it is not profitable, 
then you won't go at all? 
Yes. 
That means you'll reject your investment project if it has a negative refum, right? You never 
accept it if it is negative relumed. So, does that mean you are really satisfied with your 
current appraisal technique? You trust it with the infonnation given? 
Yes. 
Company S 
Do you have decision that you have to defer your decision to invest? 
Definitely ... because what we mean is we do not make the decision now. 
Mat is the reasonfor you to defer then ? 
We defer meaning that we are not sure. 
So, you are ivaitingfor neiv infonization to come in? 
Correct. 
Does this company involve with high tech types ofproducts? 
Yes. 
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So, do you think that when you invest in high tech ... sometimes You defer investment dite to 
... 
like technology might change in fimire or something like that? 
Correct. 
VWzat about exchange rate... ? (No). Interest ... or price ofyour input? 
No. 
Mal about demand ofyour customers? 
That is true. The project is a very important factor. 
Mat about innovation? Do you think about your innovation? 
Innovation ... doesn't really important ... because we are EMnet ... manufacturing for all those continental company according to their spec. 
Do you ever spend more than what expect in order to expand your business? You a lot of 
your money into one project ... or everything is equal when you make your investment? 
No, we don't really concentrate on one project ... we diversify. 
Men you take an investment project; do you revisit it in subsequent time period to see 
whether it is what as predicted? 
Yes, definitely. 
So, what if when you revisit it you suddenlyfound that it is not as what you expected before, 
do you shut it down... or you abandon it ... or you sivitch your input or output inix ... or any 
other action that you take? 
We will study ... we won't immediately shut it down ... we will study it further ... we give it 
another try ... then subsequently if really cannot, then only we consider to shut down. 
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So, before you take an investment, do you think of the possibility that this thing might happen? 
Yes. 
Mat about zip grading your investment? You put your money in to one project and then you 
see that it has a high denzand, do you invest more on it? 
Yes. 
Mat about reducing down your project? You scale down yourproduction... Has that 
happened before? 
Yes. 
ftat is the factor that influen ces it then ? 
The return is not as good as expected. 
Mat about the demand then? 
Normally not like this. Normally we are very sure about the progress and customer itself. 
That nzean the most importantfactor is the customer 
Customer ... the market must be there. 
Have you ever abandon your project? 
No. 
Like the examplesjust now is like some sort of options ... you 
defer your investmentfitst in 
case there is more infonnation ... or you defer because you need to leanz more about the neiv 
technology ... so how do you put or calculate these options in nionetaryfonn when you make 
your investment decision? Just say you itse ROI or NPV ... how do you put them? ... Because 
these kinds of options are subjective, aren't they? So, how do you quantify them? 
No... we study the factor requirement ... we study the return for the next two years ... you do 
a forecast or projection ... how much should be the profit ... how much capital is required? 
So you use sensitivity analysis or 'what if modelling or something like that when you make 
your decision ? 
We just do a projection of costing ... forecasting 
These kinds of options ... 
how does you investment appraisal be affected by it? 
You mean like initially you want to start the project ... we start with ROI and then later we do 
the forecast ... we 
do cash flows projection. 
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So that mean you trust your investment appraisal to give you a good soundjudgement? 
Yes. 
So, do you think that your technique is important when making a decision? 
Yes. 
Do you think your technique can be sufficientlyflexible in adapting to the changing world? 
Maybe ... no ... (laugh). 
Ifyou think it is notflexible but you still use thisfull range type of appraisal technique, right? 
My do you use it ifyou know that it is notflexible? It is very rigidfor this type of appraisal 
technique? 
That is the best you can do because normally infon-nation is limited ... you know. So, there 
are a lot of other factors other than the return. Sometimes the businessman will know better 
than what they are. So the ROI or forecast decision is just normally as a guide. We know the 
market ... is just we are now in the up plus ... we do business for so long that we know better. Sometimes there are a lot of qualitative ones ... but these types of qualitative approach turned 
up to be small. 
So, you can't put it in a quantitative type approach 
That goes on the board ... then we started. 
In this case, do you think your appraisal technique has the advantage of interpreting the risks 
involved around your business environment? 
As fit ... deem as fit ... the board will make the decisions. 
So, the risk elements cut-off rate is ... even conzes straightfronz thefonn that you can show it... 
No ... at certain extent we can have it meet the projected risks. 
So as you said, when you use the ROI andforecast or projection ... do you use the NPV? IRR? 
No. We use very simple one. 
What aboutpayback then? Do you take it into, consideration? 
Payback ... yes, yes, we consider. 
But you ivill not go to the much more sophisticated type of capital budgeting? 
Capital budgeting is put back into the cash flow. We do that. That is why we rely a lot on the 
profit forecast and the cash flow. We see how fast we can return any cash flow balance. So, 
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cash flow is the most important. Profit forecast in certain extent is quite reliable. If you know 
who is your customer ... let say, because you are customer basis ... but now you Say, you are investing in innovation ... you reduce your fixed customer ... your one year order ... you know the price ... you know the material cost ... so you just do your forecast. Forecast for 
the next one year ... how much is the material cost ... how much is the labour cost ... because 
you know very well ... how much is the overhead ... so you the estimation ... forecast. So, 
you monitor from there. So, much of the time ... there is a comparison. There is no much 
variance ... unless the variance happens only when the thing is out. 
So, you are saying that the business environinent is quite stable then ... in that sense to be 
ablefor you to do yourforecasling? 
When we use the yield ... we use the rate ... through the prospect. We must really study the 
marketing side already, then we started to go with the customer ... who are our potential 
customer. So, we really secured customer and the range. Identified the potential customer 
before we start. Then the next step is we do the forecast ... how much we need and how 
much we want to earn from it. Then we conclude there ... whether we have to go or not. 
So, what about the competitors then 
Competitors ... we don't have to worry too much. If we are strong, the customer will return. If your price is competitive, the customer is there already. 
Like this conipany ... does it inake products that arefirst to be introduced in the inarket? 
No. We are EMS ... that means electronic manufacturing services. So, we supply all those 
products required by company like Sony, etc. 
Have you consider using real options approach in the decision-making? ... as a part of 
capital investment appraisal method? 
No. 
You haven't heard of it. 
I haven't heard of it. 
I guess ... you 
do have options ... or you 
do consider options but you just can't put in your 
appraisal, right? 
Yes. 
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Mat type of appraisal technique that you usually use when evaluating your investment 
decision-making? 
Normally ... in term of capital investment such as machine ... we have to analyse based on 
the capacity of the machine and check it with our production needs ... that is the main side. Normally we have to analyse on its break-even ... return on investment (ROI) ... what few 
criteria you have to acquire the profit. We will do the payback period ... and payback period 
plus and two. 
VVhy do you use the payback period? 
Because when we acquire certain machine ... normally we have estimated ... when we 
acquire we already know our product volume will increase ... so management has set if we buy this machine, they need the return back within two years, for example. We will see ... if it can be done within two years, then we take it. If not, we'll have to get another machine at a 
lower cost but can produce the same volume ... same quality... 
How long do you usually predict the cashfloivsfor the investment? 
It depends ... sometimes it depends on the product also. Like soya sauce ... I think 
sometimes two and a half years of payback period ... because its machine once turn on is one 
million plus. 
So the rule of thumb is two years to recover its expense? 
Yes ... two to three years. 
Miat about NPV? 
Just to see the discounted ... of the payback. We are more towards the payback period itself. 
Have it ever occurred that you have made the decision but your action is not as what you 
have decided? Like the project shows profitable but yet you decided not to gofor it ... or the 
other way round ... the project is unprofitable after evaluating it but you decided to go with it? 
So far if it is based on those ... we never have them. If it shows profitable ... we will go for it but it still depends on the product that we're going to produce. For you information, besides 
manufacturing soya sauce we will look for other company that produces other products such 
as detergent. From there, we will also look at the margin of the product ... then we will make 
the decision whether to go with it. Sometimes the margin of the product is high but it look at 
the consumption ... it's difficult. That is why now we invest in household products where 
regardless of the economy down or not, people still use them. 
That ineans the customerpreferences play an important role? 
Yes. 
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Have it ever happened a project is profitable but you decided not to go ... but to ivait and see for afew years time to see the envirownent situation ... and if its okay, you will gofor it? 
So far ... there is one product (aerosol) that we are pending it at the moment even thought it looks profitable. Firstly, because it is hard to get the license from the government on that 
chemical (government regulation). Secondly, we want to concentrate on the other product. 
But will you come back later on to check whether to proceed with that productlinvestment? 
Yes. 
If the project have been on going, do you revisit it after some period? 
Yes ... to check it with the budgeted one. 
Have it ever occurredfor a project to show differentlyfrom what is expected? If yes, svhat 
are your actions? 
So far 
... we'll see 
based on that projection ... what 
is the cause of the failure ... because of 
capacity or it cannot be sold? If because of capacity, we look back in term of the machine 
itself or our resources. If it because the product cannot be sold, we will look at the marketing 
side ... normally that will 
happen. There is one project that we stopped its production. 
So what happen to thatmachine? 
That machine ... normally when we buy a machine, it has multi-function. If it cannot be used 
to produce one product, it will then be used for another product. 
Does that means when you buy a machine, you will consider its ability of inplaloutput mix? 
Yes. 
Have it also ever occurred you have spend more than budgetedfor a project and you still 
want to proceed with it? 
Yes ... within plus or n-dnus 10 percent. 
Does it means that when doing the investment appraisal, have you included the 10percent in 
it? 
It is not included. We will see ... we would like to invest ... but sometimes we will not get 
exactly as projected ... that is why there's a plus or minus 10 percent. 
If after numing the project you'll see there is a good response (demand is high), do yoll lip 
grade that investment? 
Yes. 
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As you have mentioned before, you do check back you investment ... abandon your investment 
... pending it if necessary. Men doing the cash inflow and outflow of the investment, do you 
calculate theflexibility ... such as if the project seems unprofitable, you'll cut it down or use 
the machinefor otherproduct? So, do you consider all those intangible orflexibility in your 
calculation ... such as NPVplus the value added of theflexibility? 
As far as I can see, all of them are hard to calculate. We do not calculate and put them in 
form of monetary values. We only put them as form of other benefits. In fact, our machine 
can be run for other product even though initially it is acquired for processing a certain 
product. 
So that means you look at itsfiniction ... it's not customisedfor certain product 
but universal 
where any product can use it ... 
Yes. 
Besides using the appraisal techniques that you have mentionedjust now, you also use 
judgemental? 
Yes. Firstly ... when we invest on a machine, we'll look at its features. It doesn't mean that 
... because this machine is very low price ... we still have to look at the payback period and 
check whether the period is acceptable ... even though it is but when we look in form of 
services (maintenance), it cannot be done in Malaysia. This is because all the machines here 
normally are imported ... there is none in Malaysia ... we buy from Italy, South Africa. If 
there are expertises here, we'll surely take it ... if not, we won't take it. Therefore, 
maintenance is also considered. 
So, do you highlight them in your evaluation? 
That one in form of cost ... no, but include it under non-monetary advantage ... advantage as 
why we select it. 
So does that inean the appraisal technique that you use ... payback period ... you're satisfied 
with it? 
Of course you'll see in this type of industry, it looks that it is enough for the management to 
make the decision. 
Do you consider your business to be high risk or low risk? 
If business down here, it seems to be low risk as it deals with food products. So far as I see in 
term of sales ... sales never drop but either picking up or stagnant. Even though during the 1980s ... period of recessions ... sales of the company cool down. 
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Do you think that your investment involves high tech? Yourproduction machines are quite 
high tech, aren't they? So, do you think your appraisal technique call integrate the changes 
of technology and demand? 
I think in our production, the changes are not so quick ... even though the machine we use are 
quite sophisticated ... and our production are automated ... and also semi-automated for 
certain products such as products that are not high in demand ... that is why we use labour 
oriented. We use the semi auto machines based on certain factors ... in term of processing, it is automated but certain work have to be done manually ... based on its existing demand and it is not worth while to invest in that machine. 
How do you value how worthy is the investment? On what equivalent? 
We based on demand also ... demand on that product. The demand is based on judgemental 
and also on its trend. For example, the demand of this product cannot increase regardless of 
actions to be taken ... so, if we would like to invest ... it's not worth. 
As you make yourfollow up on the investment, how is your cashfloiv? Is it as what you've 
expected? 
Sometimes we achieve them ... sometimes no. 
So, do you still think that your appraisal technique will give a trite picture? 
It can still be consider ... that is why at this moment we don't consider to use a more 
sophisticated technique. It is quite hard to explain (after changing it) when we show it to the 
management. So far everything that I do, they normally will refer to the financial director. 
Another thing that I forget ... normally when the company want to invest into capital, they 
will look in terms of tax indications. Normally it involves timing ... sometimes maybe like 
we are suppose to invest next year but we need to invest it sooner due to tax implication. 
Normally for company ... the tax benefits expire after 5 years. 
hi your calculation, does it show in the payback? 
No, it is not shown but we come out with another cash flow with tax compensation. 
Does the one doing the evaluation decide the appraisal technique or the top management 
decides it? 
The top management does not ... but they stress more on payback. They just want to know 
when we can get it back. 
Do you ever try presenting your evaluation results infonn of NPV or IRR? 
So far ... not yet. 
Has the top management ever ask about the NPVIIRR or do theyfeel the technique being used 
is sufficient enough? 
Yes ... it is sufficient enough. 
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So, how do you feel about the technique that you've been using? Do you think it is enough 
(sufficient)for you when there are options or situations ivithflexibility? How do you put it in 
tenns of monetary value? 
Normally when we present to the board, the first ... capital investment ... first in term of 
quotation. We will get various types of capital investment of machines. For example, 
machines ... we get three or four options. So, we come out with option I, option 2, option 3 
and so forth, and what is the payback for each machine. Still, we use the payback method but 
we do have them in form of subjective ... we do include them ... what are the advantages of 
this machine ... but we don't put them in form of monetary values. Only a bit ... if one that involves ... maybe this one is fully automated, the other one is semi-automated ... normally in term of monetary, I will show them in the financial statement ... projection of financial 
statement. Normally they involve in term of labour ... in term of necessity involvement ... 
overtime ... all of those included. 
Men you do your evalitation, do you calculate your payback under different scenarios ... 
with each one of thein showing their profits ... like sensitivity analysis, decision trees? 
Decision tree ... we did use it when launching new product. For existing product ... no, we do not use it. As for using the decision trees ... it's not that sufficient because it is still very 
subjective. Sometimes in order for the management to decide is also difficult. Sometimes 
they decide not on what you have presented ... sometimes on what they know that can 
succeed. Sometimes they decide on the ability of marketing ... even if I said that it's not 
profitable. 
Does that mean that they have to proceed with the project ... if they do not do it now, they 
may lose their market share in thefitture or competitors will get in the market? 
Sort of ... actually this company does not consider the competitors. To them ... the 
competitors are always there. The reason as to why we got into the market is not to compete 
with the competitors, but to get a section of the market ... that's the way. 
So, is it more towards not being the leader in the market? 
Leader ... of course, there is ... but to compete ... we have to obtain the market share. Only 
then, we can go through that ... become the leader of that type of product. 
Do you take into consideration ofprice or being the leaders and yet you still can benefit? 
No. Sometimes even when economy is down ... we make (produce). 
Based on subjective decisions? 
Yes ... combination of judgemental and payback, 50-50 basis. In term of calculation ... we do see them too. But sometimes calculation itself, if it shows you have to buy, we'll buy it. 
In your opinion, what is the importance of the technique when doing the evaluation? 
It is important. 
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Do you think this technique allows you to be sufficientlyflexible when adapting to the 
changes of the environment? For example, do you need to re-calculate your payback each 
time when different situations occur? 
As for this company ... in this type of business ... you have to. But if it is to invest in a new 
product ... I don't think so. The payback is sufficient for on-going product, as you know 
about it. But for new kind of investment or to diversify into new product, the payback 
method is not sufficient enough. Normally we have to come up with a number of new 
techniques ... maybe ROL 
So, what techniques do you use besides the payback period? 
First, payback ... but we do use decision trees, return on investment (ROI) and NPV. 
Miat about IRR? Do You use it? 
So far ... we don't use it. 
As you have mentioned ... you've used the NPV and calculated its cashfloivs. So, you have 
the interest rate in order to discount the cashfloivs. Is the interest rate differentfor each 
project or you use the same rate? 
The same rate. 
Even though the project have different risk? So, what is the reasonfor using one single 
interest rate? 
So far, we have been using one single rate ... even for a new project ... regardless of its 
riskiness. 
Do you think your technique has the advantage to integrate the risk surrounding your 
investment? 
As you see ... some of our investment involved sub-con ... contract manufacturing. But in 
term of research and formulation... they are done down here. Normally we have the contract 
for two years and subject to renewal. So, there is control in term of technology, producing, 
etc. 
So, do you include thein when doing calculating the cashflows? 
As for the cost of transferring technology ... so far, no. Because we also cannot confirm what is the cost ... like how to transfer the technology to us. 
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Tlzatitieaiisitiizvolvesjiidgeiizeittalitiethodagaiii? Very subjective calculation? 
Yes. It is hard to calculate. Transfer of technology ... to my knowledge ... just in term of 
expertise, but in term of machines, we buy ourselves. They will advise us in terrn of what 
type of machine, how to do it. We will only include the cost of transferring the technology 
when we decided to take the investment ... before this, no. Decision has not been made on 
that investment ... because firstly, we have to erect new building ... and we also don't know 
what product to be placed into that new building. Definitely in ten-n of to finance that 
building, it involves a lot of expenses. When we put a new company, in form of tax 
implication ... it will be different such as investment allowance. 
Have you ever think of using a new technique besides those tsvo you have mentioned? 
So far ... I've not thought of that. 
Is it possibleforyou to use another technique that gives abetter picture? 
Actually ... you should be using whatever I've learned. There are a lot of available 
techniques that can be used but due to time factor ... it's not effective. 
Is the aniount of assumptions involved in calculating the NPV1IRR and such more influence 
your decision of using those techniques? 
Yes ... that is considered as one of the factors that prohibit their usage. 
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Dear Sir/Madam, 
RESEARCH PROJECT 
I am a PhD researcher at the Business School of Loughborough University under the supervision 
of Dr Laurie McAulay. I am currently working on a research project entitled Appraisal 
Techniques Practised by Manufacturing Firms in Evaluating Capital Investments. The 
purpose of this research is to gain a better understanding of the current techniques used by 
Malaysian manufacturing firms in appraising capital investment decisions. This research also 
aims to find out whether real options approach is implemented in investment-decision-making. 
As such, I am inviting you to participate in this project. 
I assure you that all information given will be treated with strict confidence and will be used for 
research purpose only. Your individual response will not be revealed and only a summary of joint 
responses from all participants will be reported. A copy of the report can be made available to 
you when the project has been completed. 
I would appreciate it if you could spend some time responding to the enclosed questionnaire. If, 
however, you feel that you are unable to respond, please kindly pass it on to a more appropriate 
person in your organisation. For the result of the study to be reliable and informative, I need as 
many respondents as possible. I have enclosed a self-addressed envelope for you to send the 
completed questionnaire back to me. I would also like to request that the questionnaire be 
returned to me within two weeks of receipt. 
I look forward to receiving your response soon. Many thanks for your time and cooperation in 
participating in this project. 
Yours sincerely, 
Melati Ahmad Anuar 
Management Department 
Faculty of Management and Human Resource Development 
81310 UTM, Skudai 
Johor 
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TO WHOM IT MAY CONCERN 
Dear Sir/Madam, 
MS MELATI AHMAD ANUAR 
Please be infonn that Ms. Melati Ahmad Anuar is a lecturer in Management 
Department at the Faculty of Management and Human Resource Development, 
Universiti Teknologi Malaysia, Skudai, Johor. She is pursuing her PhD at 
Loughborough University, United Kingdom. She is conducting a survey on the 
usage of appraisal techniques in evaluating investment projects currently 
practiced by Malaysian manufacturing firms. 
2. This survey is undertaken for academic purpose only. The utmost 
confidentiality will be assured in using the information provided. Your name or 
the name of company will not be disclosed in reporting the research findings. 
Your full cooperation in this survey will be extremely valuable and highly 
appreciated. 
Yours sincerely, 
ASSOCIATE PROFESOR DR. MOHD. TAIB BIN III DORA 
Dean 
Faculty of Management and Human Resource Development 
Universiti Teknologi Malaysia 
81310 Skudai, Johor 
Malaysia 
(ext. 31800, e-mail: mohdtaibd@yahoo. com) 
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Our Ref 
Date: 
Dear Sir/Madam, 
A STUDY ON USAGE OF APPRAISAL TECHNIQUES IN EVALUATING CAPITAL INVESTMENTS 
BY MANUFACTURING FIRMS IN STATE OF JOHOR 
With all respect, the above subject refers. 
2. In achieving the objective to list 150 enterprises from Johor in the next 5 to 7 years to the Second 
Board of the Kuala Lumpur Stock Exchange, Johor State Government through Johor Economic Planning 
Unit (UPEN), Industry Section has collaborated with Universiti Teknologi Malaysia (UTM) to undertake study 
and research in areas of Capital Investment and Business Expansion. 
3. As such, UPEN Johor is conducting a study on Appraisal Techniques Practiced by Manufacturing 
Firms (Johor state) in Evaluating Capital Investment. Your cooperation in responding to the attached 
questionnaire will provide valuable information and form part of the reports and recommendation by UTM to 
UPEN. 
4. All information provided in the questionnaire will be treated strictly confidential. 
5. Please return the attached questionnaires by 8 November 2002 to Ms Melati Ahmad Anuar, 
Management Department, Faculty of Management and Human Resource Development, Universiti 
Teknologi Malaysia, 81310 UTM Skudai, Johor, Tel No. 07 - 5533333 extension 31867 / 31812. Your 
timely respond to the above matter is very much appreciated. 
Thank you for your aftention. 
"BERKHIDMAT UNTUK NEGARA" 
Yours truly, 
(HAJI AYUB BIN SUPA'AT) 
Principal Assistance Director, 
For Director 
Johor Economic Planning Unit 
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Interview Subject: Usage of Investment Appraisal in Evaluating Investment 
Q1 a) Which criterionkriteria or appraisal tech niquelmethod is used when evaluating your investment? 
(NPV, IRR, ARR, DPB, PB, ROI, Monte Carlo simulation, What if modeling or sensitivity analysis, 
decision trees, spreadsheet-based simulation tools, stochastic project activity network (CPM) - based tool, real option approach) 
b) Which technique is most favoured? Why? 
C) Have you ever accepted an investment opportunity that has not met your investment criteria? 
11 YES. Can you please explain why you have done this? 
d) Have you ever accepted an investment opportunity that has a negative NPV (or whatever criterion is 
used)? 
13 YES: What is the reason(s) overriding it? 
e) Have you ever reject investment project that has positive NPV (or other measures)? 
El YES. Which particular matters are relevant then? 
13 NO: Does this mean that you are entirely satisfied with the investment appraisal tech nique(s) that 
you use? 
Q2 a) Do you ever defer decisions to invest for other reasons? 
El YES. What factors influencing the deferment? 
" Do you calculate the NPV (or whatever criterion is used) if commencing the investment project 
now compared to delaying it for certain periods, and taking the best? 
" How do you account for the profit that will be forgone if investment is deferred? 
(: I NO: What is the reason(s) of not considering it? 
b) Have you ever spent more than you expect in order to expand upon a successful idea? 
C) After undertaking an investment project, do you re-visit it in subsequent Ume periods to see whether or 
not the project is still worth keeping? 
El YES. What if it is NOT as expected? 
" Do you stop/shut down operation temporarily? 
" Abandon? 
" Switch input/output mix? 
d) Have you ever consider the opportunity of upgrading your investment project? 
a YES. What factor(s) is taken into account (eg. future capacity requirement)? 
e) Have you ever consider reducing down your investment project? 
Have you ever abandoned an invested project within a certain period? 
13 YES. - Reason(s) for abandonment? 
Do you ever accounted for the abandonment value (eg. reselling value of machine or 
equipment) of the project when evaluating the investment opportunity? 
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g) Have you ever consider shutting down your operation temporarily/completely? 
h) Have you ever considered the possibility of switching your input technology or output mix when 
evaluating your investment opportunity? 
Do you ever switched production from one site/plant to another? 
i) Have you ever considered your strategic bargaining value of flexibility when negotiating with your input or 
material suppliers? 
Iffaced ivith optioizs sintatibit: Can you explain how your investment appraisal was 
affected by these situations, if at all? 
How do you quantify the value of these options? 
Q3 a) How important are techniques when you are making capital investment appraisal techniques? 
Ei NOT IMPORTANT. Why do you use techniques? 
IMPORTANT. - Does using techniques allow you to be sufficiently flexible in adapting to 
changing the world? 
b) Do you think your appraisal technique has the advantage of integrating all the fisk elements associated 
with each investment decision? 
0 NO: How do you overcome it? 
If you use DCF techniques, do you use different discount rate for different projects with different degree 
of risks and different degree of irreversibility, or use single rate for all projects? 
El YES., How do you arrive at these rates? 
Q4 Have you ever considered using options approach in your decision-making process? 
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Appraisal Tech niq ue/Method and Different Types of AMT 
Investment in 
AMT/No. of Appraisal Technique/ Very Some- Very 
Respondents Method Often Often times Seldom Rarely Never 
AMT in Personal Judgement 24.1 32.8 25.9 13.8 1.7 1.7 
Production NPV 19.0 44.8 10.3 12.1 3.4 10.3 
Process and IRR 27.6 37.9 12.1 8.6 3.4 10.3 
Design ARR - 20.7 17.2 27.6 5.2 29.3 
Discounted Payback 6.9 10.3 13.8 34.5 10.3 24.1 
58 respondents Payback 39.7 31.0 10.3 12.1 1.7 5.2 
Real Option - 3.4 6.9 89.7 
Monte Carlo simulation - - 1.7 6.9 8.6 82.8 
What if model/Sensitivity analysis 6.9 22.4 22.4 10.3 12.1 25.9 
Decision trees 6.9 15.5 17.2 22.4 37.9 
Spreadsheet 10.3 13.8 17.2 5.2 29.3 24.1 
Stochastic Project Activity (CPM) - - 8.6 27.6 63.8 
Others 5.2 1.7 1.7 - - 91.4 
AMT in Material Personal Judgement 13.9 36.1 33.3 13.9 2.8 - 
Handling NPV 13.9 52.8 13.9 8.3 2.8 8.3 
System IRR 30.6 44.4 13.9 - 2.8 8.3 
ARR - 16.7 27.8 36.1 2.8 16.7 
36 respondents Discounted Payback 8.3 19.4 11.1 38.9 5.6 16.7 
Payback 47.2 36.1 11.1 5.6 
Real Option 5.6 8.3 86.1 
Monte Carlo simulation - 2.8 5.6 8.3 83.3 
What if model/Sensitivity analysis 8.3 22.2 27.8 16.7 8.3 16.7 
Decision trees - 11.1 13.9 19.4 27.8 27.8 
Spreadsheet 5.6 13.9 19.4 2.8 36.1 22.2 
Stochastic Project Activity (CPM) - 8.3 30.6 61.1 
Others 5.6 2.8 2.8 88.9 
AMT in Personal Judgement 11.7 35.0 33.3 15.0 3.3 1.7 
Inventory NPV 13.3 41.7 16.7 13.3 5.0 10.0 
Control System IRR 23.3 38.3 13.3 10.0 5.0 10.0 
ARR 3.3 18.3 20.0 26.7 6.7 25.0 
60 respondents Discounted Payback 8.3 16.7 15.0 36.7 8.3 15.0 
Payback 38.3 33.3 15.0 8.3 1.7 3.3 
Real Option 1.7 5.0 6.7 86.7 
Monte Carlo simulation - 5.0 10.0 8.3 76.7 
What if model/Sensitivity analysis 8.3 18.3 26.7 11.7 11.7 23.3 
Decision trees 6.7 18.3 18.3 20.0 36.7 
Spreadsheet 8.3 16.7 20.0 8.3 25.0 21.7 
Stochastic Project Activity (CPM) - 1.7 - 10.0 25.0 63.3 
Others 6.7 3.3 1.7 - 88.3 
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Investment in 
AMT[No. of Appraisal Technique/ Very Some- Very Never 
Respondents Method Often Often times Seldom Rarely 
AMT in Product Personal Judgement 11.6 32.6 27.9 18.6 7.0 2.3 
Assembly NPV 18.6 39.5 11.6 11.6 7.0 11.6 
System IRR 30.2 27.9 11.6 7.0 7.0 16.3 
ARR 4.7 18.6 23.3 25.6 7.0 20.9 
43 respondents Discounted Payback 16.3 16.3 11.6 30.2 9.3 16.3 
Payback 46.5 25.6 11.6 7.0 4.7 4.7 
Real Option 4.7 11.6 83.7 
Monte Carlo simulation - - 2.3 7.0 11.6 79.1 
What if model/Sensitivity analysis 14.0 14.0 23.3 11.6 11.6 25.6 
Decision trees 9.3 14.0 18.6 16.3 41.9 
Spreadsheet 14.0 16.3 23.3 4.7 23.3 18.6 
Stochastic Project Activity (CPM) - - 9.3 25.6 65.1 
Others 7.0 2.3 2.3 - - 88.4 
AMT in Quality Personal Judgement 13.9 27.8 33.3 16.7 5.6 2.8 
Control System NPV 22.2 41.7 11.1 11.1 5.6 8.3 
IRR 30.6 33.3 16.7 2.8 5.6 11.1 
36 respondents ARR - 16.7 22.2 25.0 8.3 27.8 
Discounted Payback 13.9 13.9 8.3 33.3 11.1 19.4 
Payback 38.9 33.3 13.9 11.1 2.8 - 
Real Option - - - 5.6 13.9 80.6 
Monte Carlo simulation 5.6 8.3 5.6 80.6 
What if model/Sensitivity analysis 11.1 13.9 30.6 11.1 11.1 22.2 
Decision trees - 2.8 25.0 13.9 25.0 33.3 
Spreadsheet 19.4 16.7 19.4 5.6 22.2 16.7 
Stochastic Project Activity (CPM) - 2.8 11.1 25.0 61.1 
Others 8.3 2.8 88.9 
AMT in Personal Judgement 14.3 32.7 30.6 14.3 6.1 2.0 
Information NPV 22.4 40.8 12.2 12.2 4.1 8.2 
Technology IRR 34.7 36.7 10.2 8.2 4.1 6.1 
ARR - 16.3 26.5 28.6 6.1 22.4 49 respondents Discounted Payback 8.2 16.3 12.2 38.8 8.2 16.3 
Payback 40.8 36.7 10.2 10.2 2.0 
Real Option 2.0 6.1 6.1 85.7 
Monte Carlo simulation - 4.1 6.1 8.2 81.6 
What if model/Sensitivity analysis 10.2 24.5 26.5 10.2 10.2 18.4 
Decision trees 6.1 24.5 20.4 20.4 28.6 
Spreadsheet 12.2 16.3 18.4 8.2 24.5 20.4 
Stochastic Project Activity (CPM) 2.0 - 6.1 26.5 65.3 
Others - 8.2 4.1 2.0 - 85.7 
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Mean and ANOVA on Usage of Appraisal Tech n iq ue/Method 
Under Different Level of Options Situations 
Options 
Situation 
Investment 
(Option to Waitl 
Defer option) 
Frequency 
(Option to Wait/ 
Defer option) 
Investment 
(Option to Wait/ 
Defer option) 
\4 Vý 
Appraisal Technique/ 
Method 
Personal Judgement 
NPV 
IRR 
ARR 
Discounted Payback 
Payback 
Real Option 
Monte Carlo simulation 
What if mode VS en sitivity analysis 
Decision trees 
Spreadsheet 
Stochastic Project Activity (CPM) 
Others 
NPV 
IRR 
ARR 
Discounted Payback 
Payback 
Real Option 
Monte Carlo simulation 
What if model/Sensitivity analysis 
Decision trees 
Spreadsheet 
Stochastic Project Activity (CPM) 
Others 
Personal Judgement 
NPV 
IRR 
ARR 
Discounted Payback 
Payback 
Real Option 
Monte Carlo simulation 
What if mode I/Sensitivity analysis 
Decision trees 
Spreadsheet 
Stochastic Project Activity (CPM) 
Others 
Firms Encountering Real 
Options Situations 
Very Seldom, 
Often Some- Very 
or times Rarely or 
Often Never 
2.67 2.64 2.57 
2.87 2.66 2.57 
3.27 2.62 2.35 
4.13 3.76 3.78 
3.87 3.50 3.61 
2.53 2.26 2.09 
6.00 5.70 5.96 
5.93 5.48 5.74 
4.00 3.62 3.30 
5.13 4.64 4.48 
3.53 3.80 3.65 
5.93 5.36 5.61 
6.00 5.48 5.57 
2.00 2.78 2.62 
3.20 2.35 2.75 
2.80 2.65 2.65 
3.80 3.48 3.97 
4.00 3.39 3.63 
2.20 2.48 2.18 
5.00 5.87 5.87 
5.00 5.65 5.67 
4.40 3.09 3.73 
4.80 4.61 4.70 
3.80 3.70 3.72 
5.40 5.43 5.57 
6.00 5.39 5.63 
2.59 2.70 2.56 
2.54 2.52 3.22 
2.59 2.55 3.00 
3.84 3.67 4.11 
3.65 3.33 3.94 
2.30 2.18 2.33 
5.84 5.73 5.94 
5.49 5.76 5.67 
3.54 3.39 4.11 
4.62 4.52 5.11 
3.97 3.82 3.00 
5.41' 5.55 5.72 
5.78 5.42 5.50 
ANOVA 
F-value 
. 038 
. 191 1.475 
. 320 2.281 
. 460 2.358 
2.113 
. 706 
. 1082 
. 144 2.951 
. 901 
. 826 
. 968 
. 019 
. 765 
. 336 
. 372 5.476 
1.559 
1.682 
. 055 
. 007 
. 255 
. 529 
. 094 1.624 
. 491 
. 441 
. 833 
. 088 
. 799 
. 980 1.000 
1.155 
1.906 
. 870 
. 697 
Sig 
. 962 
. 827 
. 235 
. 727 
. 755 
. 633 
. 101 
. 127 
. 498 
. 344 
. 866 
. 058 
. 410 
. 441 
. 384 
. 981 
. 468 
. 716 
. 690 
. 006 
. 216 
. 192 
. 947 
. 993 
. 776 
. 591 
. 911 
. 203 
. 614 
. 645 
. 438 
. 916 
. 453 
. 380 
. 372 
. 320 
. 155 
. 423 
. 501 
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Firms Encountering Real 
Options Situations ANOVA 
Options Appraisal Technique/ Very Seldom, 
Situation Method Often Some- Very 
or times Rarely or F-value Sig 
often Never 
Follow-on Personal Judgement 2.60 2.83 2.11 1.185 
. 
311 
Investment NPV 2.52 2.66 3.56 1.942 
. 
150 
(Growth/ 
Follow-on 
IRR 2.60 2.45 3.67 2.019 
. 
139 
Option 
ARR 4.02 3.24 4.67 3.740 
. 
028 
Discounted Payback 3.70 3.03 4.78 4.398 
. 
015 
Payback 2.06 2.55 2.44 1.236 
. 
296 
Real Option 5.88 5.79 5.56 1.166 
. 
317 
Monte Carlo simulation 5.60 5.66 5.67 
. 
053 
. 
948 
What if mode I/Sens itivity analysis 3.56 3.31 4.78 2.489 
. 
089 
Decision trees 4.52 4.69 5.56 2.216 
. 
115 
Spreadsheet 4.14 2.97 3.78 4.234 
. 
018 
Stochastic Project Activity (CPM) 5.42 5.59 5.89 1.039 
. 
275 
Others 5.56 5.52 6.00 
. 
486 
. 
617 
Capacity Personal Judgement 2.33 2.93 3.00 2.967 
. 
057 
Increment NPV 2.50 2.90 2.77 
. 
679 
. 
510 
(Option to IRR 2.43 3.14 2.38 1 888 158 Expand) ARR 3.63 3.93 4.31 
. 
. 
987 
. 
. 
377 
Discounted Payback 3.61 3.59 3.54 
. 
009 
. 
991 
Payback 2.17 2.48 2.08 
. 
565 
. 
571 
Real Option 5.89 5.90 5.38 4.319 
. 
016 
Monte Carlo simulation 5.61 5.72 5.46 
. 
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. 
625 
What if model/Sensitivity analysis 3.30 4.03 3.69 1.561 
. 
216 
Decision trees 4.52 5.03 4.46 1.442 
. 
242 
Spreadsheet 3.67 3.83 3.62 
. 
087 
. 
916 
Stochastic Project Activity (CPM) 5.48 5.55 5.62 
. 
156 
. 
856 
Others 5.74 5.34 5.62 
. 
794 
. 
455 
Up-grading Personal Judgement 2.39 2.73 2.77 
. 
811 
. 
448 
Investment NPV 2.45 2.73 2.92 
. 
574 
. 
566 
(Option to IRR 2.67 2.68 2.69 001 999 Expand) ARR 3.85 3.39 5.38 
. 
9.314 
. 
. 
000 
Discounted Payback 3.39 2.59 4.31 1.487 
. 
232 
Payback 2.24 2.37 2.08 
. 
223 
. 
801 
Real Option 5.88 5.71 6.00 1.476 
. 
234 
Monte Carlo simulation 5.42 5.66 6.00 2.433 
. 
094 
What if model/Sensitivity analysis 3.24 3.51 4.62 3.036 
. 
053 
Decision trees 4.24 4.68 5.69 5.736 
. 
005 
Spreadsheet 4.15 3.39 3.46 1.818 
. 
169 
Stochastic Project Activity (CPM) 5.42 5.44 6.00 2.575 
. 
082 
Others 5.70 5.59 5.31 1 . 
397 
. 
674 
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Firms Encountering Real 
Opti ons Situations ANOVA 
Options Appraisal Technique/ Very Seldom, 
Situation Method Often Some- Very 
or times Rarely or F-value Sig 
Often Never 
Abandon Personal Judgement 2.00 2.33 2.70 . 817 . 445 Investment NPV 1.50 3.27 2.58 2.065 . 133 (Option to IRR 3.00 3.20 2.54 1.064 . 350 Abandon) ARR 2.50 3.73 3.89 . 754 . 474 Discounted Payback 3.00 4.13 3.49 1.064 . 350 Payback 4.50 2.87 2.07 5.100 . 008 Real Option 6.00 5.67 5.85 . 641 . 529 Monte Carlo simulation 5.50 5.53 5.65 . 141 . 868 What if mode VS ensitivity analysis 3.50 3.60 3.61 . 003 . 997 Decision trees 5.00 5.13 4.58 1.064 . 349 Spreadsheet 3.00 3.33 3.82 . 608 . 547 Stochastic Project Activity (CPM) 5.50 5.67 5.49 . 259 . 773 Others 6.00 5.67 5.56 . 134 . 875 Consideration Personal Judgement 3.00 2.29 2.57 1.515 . 226 
of Abandon- NPV 2.50 2.86 2.69 . 246 . 782 ment Value IRR 2.80 2.64 2.61 . 096 . 909 (Option to ARR 3.50 3.43 4.06 1.405 . 251 Abandon) Discounted Payback 3.25 3.79 3.67 . 575 . 565 Payback 2.35 2.57 2.15 . 559 . 574 Real Option 5.90 5.50 5.87 2.456 . 092 Monte Carlo simulation 5.65 5.21 5.72 2.199 . 117 What if model/Sensitivity analysis 2.95 3.79 3.80 1.800 . 172 Decision trees 4.65 4.29 4.80 . 766 . 468 Spreadsheet 2.35 3.00 4.41 14.258 . 000 Stochastic Project Activity (CPM) 5.60 5.14 5.59 1.715 . 186 Others 5.50 5.50 5.65 . 129 . 879 Consideration Personal Judgement 2.64 2.37 3.16 2.786 . 067 of Flexibility NPV 2.93 2.37 2.95 1.680 . 193 Cost IRR 2.82 2.29 3.21 2.304 . 106 (Option to ARR 3.57 3.68 4.53 2.395 . 097 Switch/ 
Flexibility Discounted Payback 3.82 3.39 3.68 . 600 . 551 
Option) Payback 2.54 2.00 2.42 1.401 . 252 Real Option 5.68 5.90 5.84 1.191 . 309 Monte Carlo simulation 5.54 5.71 5.58 . 396 . 674 What if model/Sensitivity analysis 3.68 3.49 3.74 . 164 . 849 Decision trees 4.89 4.44 4.89 1.198 . 307 Spreadsheet 3.21 4.05 3.74 1.837 . 166 Stochastic Project Activity (CPM) 5.57 5.46 5.58 . 187 . 830 Others 5.04 5.78 6.00 4.091 . 020 
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Firms Encountering Real 
Options Situations ANOVA 
Options Appraisal Technique/ Very Seldom, 
Situation Method Often Some- Very 
or times Rarely or F-value Sig 
Often Never 
Site Sharing Personal Judgement 2.61 2.63 2.57 . 020 . 980 (Option to NPV 2.39 2.94 2.70 . 593 . 555 Switch/ IRR 2.89 2.81 2.57 . 321 . 726 Flexibility 
Option) ARR 3.67 3.56 3.94 . 436 . 648 Discounted Payback 3.94 3.31 3.57 . 633 . 533 Payback 2.56 2.81 2.00 2.653 . 076 Real Option 5.56 5.69 5.94 3.431 . 037 * Monte Carlo simulation 5.56 5.19 5.77 3.348 . 040 * What if model/Sensitivity analysis 3.39 3.44 3.77 . 439 . 646 Decision trees 4.33 4.31 4.94 2.168 . 121 Spreadsheet 2.78 3.44 4.08 3.999 . 022 * Stochastic Project Activity (CPM) 5.61 5.00 5.68 4.513 . 014 * Others 5.00 5.75 5.74 2.287 . 108 Size Reduction Personal Judgement 2.33 2.61 2.68 . 212 . 810 of Investment NPV 3.00 2.63 2.66 . 162 . 851 (Option to IRR 3.33 2.71 2.51 . 685 . 507 Contract/ 
Scale Down) ARR 3.67 3.85 3.83 . 035 . 966 Discounted Payback 4.33 3.29 3.78 1.565 . 215 Payback 3.67 2.54 1.78 7.184 . 001 Real Option 5.67 5.85 5.80 . 270 . 764 Monte Carlo simulation 5.33 5.51 5.78 1.519 . 225 What if mode I/Sensitivity analysis 4.00 3.29 3.85 1.204 . 305 Decision trees 5.33 4.56 4.71 . 833 . 438 Spreadsheet 3.50 3.24 4.22 3.237 . 044 Stochastic Project Activity (CPM) 5.50 5.37 5.68 1.465 . 237 Others 6.00 5.49 5.63 . 430 . 652 Shortened or Personal Judgement 2.25 2.47 2.78 1.198 . 307 Temporarily NPV 2.58 2.62 2.76 . 108 . 897 Shutdown Cost IRR 2.42 2.68 2.76 . 195 . 823 (Option to 
Shutdown ARR 3.00 3.68 4.17 2.772 . 068 
Temporarily) Discounted Payback 3.17 3.68 3.66 . 465 . 630 Payback 2.17 2.53 2.07 1.019 . 365 Real Option 5.50 5.82 5.90 2.141 . 124 Monte Carlo simulation 5.25 5.65 5.71 1.472 . 235 What if model/Sensitivity analysis 3.00 3.76 3.71 . 923 . 405 Decision trees 4.17 4.47 5.05 2.815 . 066 Spreadsheet 2.25 4.29 3.61 6.654 . 002 Stochastic Project Activity (CPM) 5.42 5.41 5.68 1.143 . 324 Others 5.58 6.00 5.24 3.177 . 047 
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Appendix 8-3 
MAJOR PRODUCT/INDUSTRY TYPE 
AND APPRAISAL TECHNIQUES USAGE 
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Mý cd .. d. % 
1 
, e*, bc 
meý 
4.0% 48% 2 3% 
- ýa&. 1" cý 1 2 4 2 » 
plýd= b, 6, dýg %ý ýffl P, ýjý 111,6 . 2% "4% 222% IWO% 
% Wü- b-I appm-! 7.1% MM leo% 250% 102% 
C-1 2 
% v- . 4. p-iý .% 
ýo 0% ... 
im 
7.1% 
cý 
% 
bý , p,. ý 
d-. " 
%ý-, Ii- p-tý 23.1% 7.7% 30ýe% 7.7% 308% 100 0% 
thn b-I appmW 21.4% ßý3% loo% 25.0% 190% 14 e% 
C- 2 1 1 
% ti. -4. p, -te. . 0% 1 % bUl Kp-A 143% 83% 4.0% 48% 5.7% 
rmý & cý 1 1 2 
% tfu. ýý pýim 
1 
50.0% som '. 0% 
% Wt. bý pIp-al 
kd. ý» 
125% 48% 23% 
W-1f- wpý C-1 
% wt. -y. p,. &ý 100.0% 
%ý b" 
--s» 
83% CM 
C-1 3 1 2 2 1 
% 333% 11.1% 222% 2% MM 100.9% 
% b-I ýpp-A 21.4% 83% 8.0% 15% 1000% 10.2% 
T. W C- 14 12 25 4 a 21 1 2 
159% UM 284% 45% o', ' 9% 1-1% 1.1% 22% 100.0% 
% ., M b.. t Npr. " 
.. dý 
1 
icoo% 1000% ioao% 1 iooo% 1 iooo% 1 iooo% 1 iooo% 1 Imm iooo% 1 imm 
ý bý- cý, 
Appendix 8-3 
DISTRIBUTION OF MAJOR PRODUCTlINDUSTRY 
AND FREQUENCY OF APPRAISAL TECHNIQUES USAGE 
Major Product and NPV 
C-t. b 
NpV 
very often often Wd- wry rarely never Total 
major food & beverages Count 1 7 0 1 0 0 9 
products Epected Count 1, 37 13 1.0 .5 .7 .. 0 
% within major products 11.1% 77.8% . 0% 11.1% . 0% . 0% 1 On% 
% within NPV &9% 19A% . 
0% M0% 
. 
0% 
. 
0% 102% 
tobacco products Count 1 0 0 0 0 0 1 
bpww count 2 .4 .1 .1 .1 .1 1.0 
" within major products 100.0% . 0% . 0% . 0% . 0% . 0% 100.0% 
" within NPV 5.9% . 0% . 0% . 0% . 0% 1 . 0% 1.1% 
rubber & plasbc products Count 1 0 3 1 0 1 8 
Epected Count 1.2 .9 .7 .3 5 .. 0 
% within major products 16.7% . 01/6 50.0% 18.7% . 0% 16.7% IDO. 0% 
% within NPV 5.9% . 0% 23.1% 10.0% . 0% 14.3% 6.8% 
non-matelic mineral Coýrtt 1 0 0 0 0 0 1 
Epected Count 
.2 .4 .1 .1 .1 .1 1.0 
% within major products 100.0% . 0% . 0% . 0% . 0% . 0% 100.0% 
%. Rhin NPV 5.9% . 0% or% . 0% . 0% . 0% 1.1% 
wood & wood products, Count 0 4 2 0 1 0 7 
including furniture Dpacted Count 1.4 2.9 1.0 .8 .4 .6 7 O 
" within major products . 0% 57.1% 28,6% . 0% 14.3% .0 
ý 
0 1 00.0 
" within NPV . 0% 11.1% 15A% . 0% 20.0% . 0% 1 8.0% 
electric & electronic Count 2 2 2 1 0 5 12 
E*, Vmtod Count 2.3 4.9 IA 1.4 .7 1.0 12.0 
% within major products 16.7% 16.71/6 16.7% 8.3% . 0% 41.7% 100.0% 
% within NPV 11.8% S. 6% 15.4% 10.0% . 0% 71.4% 13,6% 
modýal, precision & Count I 1 0 0 0 0 2 
optical instrument Eýpected Count 
.4 .8 .3 .2 .1 .2 
2.0 
% within major products 50.0% 50.0% 
. 
0% 
. 
0% 
. 
0% 
. 
0% 100.0% 
% within NPV 5.9% 2.3% 1 . 0% . 0% . 0% 1 . 0% 2.3% 1 
paper & paper product Count 0 1 0 0 1 0 2 
E, V-t. d Count .4 .8 .3 .2 .1 .2 
2.0 
% within major products . 0% 50.0% . 0% AM 50.0% . 0% 100.01/6 
% within NPV . 0% 208% . 0% . 0% 20.0% . 0% 2.3% 
publishing, printing & Count 0 2 0 0 0 0 2 
reproduction of recorder Bpectod Count .4 .8 .3 .2 .1 .2 2.0 media % within Major products . 0% 100.0% . 0% . 0% . 0% . 0% 100.0% 
% within NPV 506% . 
0% 
. 
0% 
. 
0% 
. 
0% 2.3% 
chemical & chemical count 5 1 2 0 1 0 9 
produ ts, Including c Bpected Count 1.7 3.7 1.3 1.0 
.5 
7 
petroleum % within major products 55.6% 11.1% 22-2% . 
0% 11.1% 
. 
0% 100.0% 
% within NPV 29.4% 2.8% 1 15.4% . 
0% 20.0% 1 . 
0% 102% 
textiles & clothing count 0 4 0 1 0 0 5 
F, pecled Count 1.0 2.0 .7 .6 .3 .4 
&0 
%within major products . 0% 80.0% . 0% 20.0% . 0% . 0% 100.0% 
% within NPV 11.1% . 0% mo% ý0% 5.7% 
basic metal Count 0 1 1 0 0 0 2 
EW-I. d Count 
.4 .8 3 .2 .1 2 2.0 
% within major products . 0% 50.0% 50.00/6 . 0% . 0% . 0% 100.0% 
% within NPV . 0% 2+8% 7.7% . 0% OoA . 0% 2+3% 
fabricated metal products Count 3 7 0 3 0 0 13 
Epact. d Count 2.5 5.3 1.9 1.5 .7 1.0 13.0 
" within major products 23.1% 53-11% . 0% 23.1% . 0% . 0% 100.0% 
" within NPV 17-6% 19.4% . 0% 30.0% . 0% . 0% 14.8% 
machinery A equipment Count 1 1 1 2 0 0 5 
Mpected Count 1.0 2.0 .7 .6 .4 5.0 
% within major products 20.0% 20.0% 20.0% 40.0% . 0% . 0% 100.0% 
%wfthinNPV 5.9% 2.8% 7.7% 20.0% . 0% . 0% 5.7% 
motor vehicles, trailers & Count 0 1 0 0 1 0 2 
sernimbader Mpected Count 
.4 .8 .3 .2 .1 .2 2.0 
% within major products . 0% Mo% . 0% . 0% 50. W/. . 0% 100.0% 
%wfth! nNPV . 
0% 2-8% 1 . 
0% 
. 
0% 20.0% 1 . 
0% 2.3% 
other transport equipment Count 1 0 0 0 0 0 1 
Eýpectocl Count 2 .4 .1 .1 .1 .1 1.0 
% within major products 100.0% . 0% . 0% . 0% OG/6 . 0% 100AM 
% within NPV 5.9% . 01% . 0% . 0% . 0% . 0% 1.1% 
other. Count 0 4 2 1 1 1 9 
F, p. t. d Count 1.7 3.7 1.3 1.0 .5 .7 9.0 
% within major products . 0% ". 4% 222% 11.1% 11.1% 11.1% 100.0% 
% within NPV 'cf% 11.1% 15.4% 1 110.01 200% 14A3% 10.2% 
Total Count 17 36 13 10 - 5 7 88 
E. pact. d Count 17.0 36.0 1 3.0 10.0 5.0 7.0 88.0 
% within major products 19.3% 40.9% 114.11% 
ý 
11.4% 5.7% &0% 100.0% 
% ithin NPV 100,0% 1 1000% 1 1 00 0% 1000% 1 1000% 1 IM01% 1000% 
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Major Product and IRR 
Cro"t. b 
IRR 
-, y oft. n often sometimes seldom wy mrety ný Tot. 1 
malor food & beverages C. -1 2 a 0 0 0 1 9 
p, odxts E)pWed Cou. t 2.5 3.1 1.1 a s 1.0 9.0 
% wWijn major pmdtcb 22.2% 68.7% . 0% . 0% Arl. MM 1100. M. 4 
% wKhin IRR 8ý3% 20 0*4 . 0*/. . (Yl/. 1 0. W. 10.2% 
lobawo prodxts camt 1 0 0 0 0 0 1 
E, 9wed Count .3 .3 
A A i 1 1.0 
% wfthin major podýts 10()ý0*/. . 0% . 0% W. . 0*/. . 0*/. 100. M. 
%wein lRR 4ý2% . 0% . MG . 0% 
Xm. . 0% 1.1-, 4 
mbber & plastc prodwts Co-i 2 0 2 1 0 1 6 
E, 9ýted Count 1. a 2.0 B .5 3 .7 
" fthin major podWa 33.3% . ()% 33.3% 16.7% 0, /. 1 a. r. 4 1100. W. 4 
" wethin IRR 8.3% M. 4 18.2% 12.5% 0, /. 10-0-/. 6.8% 
wýmatelic mineral coffli 0 0 1 0 0 0 1 
Eýpeded Comt .3 .3 1 1 . 11 1 1.0 " wdhki major pmdLnb 0, /. . 0116 100.0*/. . 0*/. . 01.4 . 0*/. 100. (rA 
" wfthin IRR W. Oly. 9.1% e/. M .4 OIA 1.1% 
wood & mod products. Cowl 2 2 1 0 7 
kicluding fmitýe EpýIed cout 2.4 A .8 
7.0 
% wfthin major products 14.3% 28.6% 28.6% 14.3% 14.3% Arl. 100. MA 
% wilhin IRR 4.2% 6.7% 1 18.2% 12.5% 20. cr1.1 . (r/. 8. (r/. 1 
ele= & electmrdc Comt 3 3 1 2 0 3 12 
Eigecad coýI 3.3 4.1 1.5 1.1 .7 
ý 
1.4 12 0 
% wein malor prodýts 25.0l/. 25.0<Y. 8.3% 18.7% ou 250% . IDO. D*. 4 
1 
% wWlin IRR 10 ý0rZ. 
9.1% 1 25ýo«Y. . 0*/. . 0*/. 13.6% 
medýI, prmsion Co-i 0 2 0 0 0 0 2 
opfical Instýent E)pecled Camt 
.5 .7 3 2 1 .2 0 2 C 
" wiffin malor products . 0% 100.07. Arn (rz. crA MA 
ý 
, 0 1000 
" ethin IRR Arl. 6.71.4 (r/. (r/. cr/. AM 2.3% 
paper & paper prodLKt Count 1 0 0 0 1 0 2 
E., pectod Comt .5 .7 .3 .2 1 .2 2.0 
% wthin malor pmdýt5 50.0*/. . 014 . 0% 0, /. 50.0% . 0-/. 1100.01/6 
% Wthin IRR 4-2% . 01,. W1. Al/. 20.0% M. 4 2.3% 
p. blishing, pitüg & Count 0 2 0 0 0 0 2 
reprodwion of recorder E)qDWed Co=t s *7 .3 2 A .2 2.0 media % wfthin malor pýdýts MG 100. e. 4 . 0*/. e. 4 W. . 094 1100. w. 
% ýithin IRFI W. ellz. 0, /. 0% . 0% . 
0*/. Z3% 
che. ýI & chemiCal cowl 5 2 0 1 1 0 9 
pýdýts, hCuding EpýIadGomt 2.5 3.1 1.1 .8 .5 1.0 9.0 petroleum % Wthin m. lor prodýts 55ý6% 22.2% . 0% MM 11.1% . 014 100.0% 
% vAthin IRFI 20.8% Olly. . M. 12.5% 1 20.0% W. 10,2% 
lexwes & clothng co-t 1 2 - 1 0 1 0 5 
Fi; ýectedCount 1.4 1.7 0 .5 .3 
s &0 
" vAtliin major prodýts 20. (r/. 40. W. 20. (r/. 0, /. 20.0*/. . 0*/. 100M/4 
" withh IRR 42% 6.7% 9.1% . 0*/. 20-0% oY. 
5.7*/. 
basic metal cvwl 0 2 0 0 0 0 2 
DpWed Count 
.5 .7 .3 .2 
A 
.2 
2.0 
" ghin m. i., pmdwt. 0, /. 100. (r/. W. M. AM 100.014 
" wnhh IRR . 0% 8.7% . 0% . (r/. AM M. 4 2.3% 
fabricaled metal prodmts coýt 6 4 0 2 0 1 13 
E, 9ected Comt 3.5 4.4 1.6 1.2 .7 1.5 13.0 
" vÄthin malor prodLects 45.2% 30.8% W. 15.4% OIX. 7.7% 100.0% 
" vAhin IRR 25ýW. 133% . 0% 25.01/6 
0, /. 10.0-/. 14,8% 
machmry & equpment cout 1 2 0 0 0 2 F 
E, Vect. dco. nt 1.4 1.7 .6 .5 .3 0 5.0 
" vMhin major prodmt3 20.0l/. 40-0% . 014 IM AM 40.0% IDO. (Y*/. 
" Mhin IRR 4-2% 6.7% A), Z. (r1. (r/. 2 0. IM 5.7% 
molor whicles, traUem comt 0 0 1 0 0 1 2 
seýýt'ajer JE)pectod Coýt 
.5 .7 .3 
2 A 
.2 
2.0 
" wfthin malor pýdýts W. 4 . 0% 50.014 0, /. . 0% 50.0% 100.0% 
" weh IRR . 0*/. . 0*/. 9.1% . 0*/. . 0% 10. W. 2.3% 
clier transporl equipme77t cout 1 0 0 0 0 0 1 
EpectodGoýI 3 .3 A i A . 11 1.0 
" wnhin major prodýts 100.0% 0, /. . 0% 0, /. . 0*/. 0, /. 10()-01/. 
" Mthin IRR 4.2% . MA AM 0, /. W. D% 1.1% 
othe, 3 cout 0 3 3 1 1 1 9 
üpected Count 2.5 3.1 1.1 .8 .5 1.0 9.0 
" wein major prodýts . 0*/. 33.3% 33.3% MM MM 11.1% 10(). ()% 
" vathin IRR 27.3% 12.5% 20.01.4 110.01.4 102% 
count 24 30 11 a 5 10 sa 
EJ(PWed comt 24.0 30.0 11.0 8.0 5.0 10.0 88.0 
% wfflün malor prodýts 27ý3% UM 12.5% 9.1 */. 5.7% 11.4% 100-014 
% Vfthin IRFI 1 100 CM 11003W4 100,0-/. 1 11 1000% 10001/6 1 1000-/. 
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Major Product and ARR 
Cmssub 
AR R 
very ofien often -. eties seld. M very mrety -el Total 
m. J., food & býerages Count 0 2 2 3 1 1 9 
pmdxts Expected Count 
.5 1.7 1.8 1.8 
0 2.3 9ýO 
% Wthin Major proclmts . (24 22.2% 222% 33.3% 11.1% 11.1% 100. (r. 4 
% ývilhin Ann AM 11.8% 11.1% 16.7% 12.5% 4.5% 10.2% 
tobacco prodýts comt 0 0 1 0 0 0 1 
Expected Co-t 
.1 .2 .2 .2 A .3 1.0 
% Wthin Major podwts . (Y*/. 100AM . 0% 0% 0% 100. (r/. % Wlhln ARR CM. 5.6% . 0*% 0, /. . 014 1.1% 
nibber & ptastic prodxts CO-t 0 1 2 2 0 1 6 
Expected Courit 
.3 1.2 1.2 1.2 
s 1.5 6ýO 
" vvithin Major prodmts MA MM 33-31/4 33.3% AM 18.7*/. MIO% 
" vAdiin ARR . 014 5. S% 11.1% 11.1% AM 4.5% 6.8% 
wn-matelic mineral Comt 0 0 1 0 0 0 1 
Expected Comt A .2 .2 .2 .1 .3 1.0 
% ithin maj. r pýdýts . ()1/. 0% 100.0l/. . 0% MÄ 
W. 100.0l/. 
% WINn ARR 0, /. - 094 5ý6*/. . 031 . 0*/. W. 1.1% 
mod & mod podýts, cou. 1 0 2 1 2 0 2 7 
imluding furtüture Expectied Coiýrit A 1.4 1.4 1.4 .8 1.8 7.0 
% within major pmdmts . 01 .4 28.6% 14.3% 28.6% AM 28.6% 100. (r. 4 
% within ARR 0, /. liýa% 1 5.6% 11.1% . (24 1 9.1% 8. (r. 4 1 
electric & electronic Comt 1 1 1 4 1 4 12 
Expected Comt 
.7 2.3 2.5 2.5 1.1 3.0 12.0 
% within major prodýts, 8.3% UI/G 8.3*/. 33.3% 8.3% 33.3% 100.0*/. 
% ývittin ARR 2 0.0_% 5. W. 5.6% 22.2l/. 12.5% 18.2% 13.6% 
. edi-1, p, eci. ion Comt 0 0 0 0 0 2 2 
optical lmtrment Epiected Co-t A A A A .2 .5 2-0 
% Wlhin Major prodws . 0% . (r. 4 (rz. 0% . (Yl/. 1100. m4 10 0.0 */. 
% vvithin ARR . 0% W. 4 Arz. . (MG . (Y% DA% 2.3% 
paper & paper product coi.: r%t 0 0 1 0 1 0 2 
Expected Comt A A .4 A .2 .5 2.0 %iiNn major podýts . 0' .4 . 017. 50.01.4 Oly. 50.0*4 0% 100.0% 
%iiNn ARR 
. 0' .4 07. 
5.6% . 0*/. 12-5% . 0*/. 2ý3% 
p. bl,. Nng, prinfing & Comt 0 0 2 0 0 0 2 
rep, od--Uon of recoder Eýpacied CoýI 
.1 A A .4 2 .5 2.0 modia % vvithin major prodwt3 AA (r1. 100.0% Cr. 4 (r/. . 0% 10(). ()% 
% ettün ARR DIZ. . 0% 11.1% 01.4 0, /. . 094 2.3% 
che. ical & che. ical coýt 1 0 1 3 2 2 9 
pmdý13, imluding Expected C. 0ýt .5 1.7 1.8 1.8 e 2.3 9.0 pelmteum % vätHn Major podýts 11.1% 0, /. 11.1% 33.3% 22.2% 22.2% 100.014 
% výitfdn ARR 20. W. . 0% 5.6% 18.7% 25. Cm/. 9.1% 10.2% 
textiles & clothing Co=t 0 4 0 0 0 1 5 
E. p. c1. d Co-t .3 1.0 1.0 1.0 .5 1.3 5.0 
" ehin major prodmts 0, /. 80ýCM/. W. 0, /. 0, /. 20ýo*/. iMw. 
" vÄthin ARR AM 23.5% 
-. 
0*/. . 01.4 OIA 4.5% 5.7% 
basic meial Count 0 1 0 1 0 0 2 
Expeciled Coiarit A .4 A A 2 2.0 
% within major prodmts CM 5(). crz. (r4 50. (r7. . 014 100.0% 
% ýMNirt ARR . 0*/. 5.9% . 0% 5.6% . ()1/. W. 2.3% 
tabricated metal prodýts Comt 2 4 1 1 2 3 13 
Expeded Comt 
.7 2.5 2.7 2.7 12 3.3 13.0 
" vÄthin major prodLetz 1154% 30ý8% 7.7% 7.7% 15.4% 23.1% 100.0*4 
" vAthin ARR 40. CM. 4 23.5% 5ý6% 5-G% 25ýe'/. 13ý6% 14ý8% 
machinery & equipment Count 1 0 1 1 0 2 5 
E. pected Co-t .3 1.0 1.0 1.0 3 1.3 5.0 
" vÄthin major prodi. icts 20. (r. 4 . (r/. =AM 20.0l/. 40.0% 100.0% 
" vAtNn ARR 20.01/ . 0% 1 5.6% 5.6% 0% 9.1% 5.7% 
motor vehicles, trailem coýt 0 0 1 0 0 1 2 
semi-trailer Expecled C; oýI A .4 A . 41 2 .5 2-0 
% vÄttün major prodLicts 0, /. CM. 4 50.0*/. . 0*/. . 094 50-0*/. 100. OV. 
% witNirt ARR 0% . 0*/. 5.614 0% . 0*/. 4ý5% Z3% 
other transporl equipment Co-i 0 0 0 0 0 1 1 1 
E. Pactod Cowl .2 .2 2 A .3 0 
" vÄthin major pmdwts 0% . 0*/. 0, /. w. . 0% 100. 
ý, 
4 DO. 0*4 
" vvitNn ARR . 014 - 
0% . 014 . 0% . 0*/. 4.5% 1.1% 
othen Comt 0 2 3 1 1 2 9 
Expected Comt 
.5 1.7 1. a 1.8 .8 2.3 9.0 
% Wthin Major products 0, /. 22.2% 33.3% 11.1% 11.1% 22.2% 100. OV. 
. wilhin ARR . 0*/. 11.8% 16-7% 
5-6*/. 12-5% 9.1% 10 ý2 */. 
Total cofflt 7 la 18 8 22 'la 
Expectod Count 5.0 -C, a') 1 8, ) 1 
1 
a.. 0 22 .0 
% vAthin Major prodWit 7% 
1 
. 3% 20.5% 20. 5% 
ý 
9. l% 250% 100. w. 
1% wthin ARR 1 100 094 10 0. (r/. 100.0-Y 1 100.0% 100 - 1. - 1-- 
Appendix 8-3 
Major Product and Discounted Payback 
1 2 
20 
71% 
2. 
11 
130 
1 
Appendix 8-3 
Major Product and Payback 
Cm.. t. b 
vayb Ck 
wry often often so-firr., seldom wry "rely P, wer Total 
major food & beverages Count 2 6 1 0 0 0 9 
products Upected Count 3.3 3.0 1.1 .8 .1 .4 9.0 
" within major products 22.2% 66.7% 11.1% . 0% . 0% . 0% 100.0% 
" within payback 6.3% 20.7% 9.1% . 0% . 0% . 0% 10-2% 
tobacco products Count 1 0 0 0 0 0 1 
Eipected Count 
.4 .3 .1 .1 .0 .0 1.0 
" within major products 100.0% Xr% . 0% . 0% . 0% . 0% 100.0% 
" withinpayback 3.1% . 0% . 0% . 0% . 0% . 0% 1.1% 
rubber & plastic products Count 2 2 1 0 0 1 6 
Epected Count 2.2 2.0 .8 .5 3 .3 &0 
%within major products 33.3% 33.3% 16.7% . 0% . 0% 16.7% IOU% 
%within payback 6.3% 6.9% 9.1% . 0% . 0% 25.0% 6.8% 
tron-mailelic mineral Count 0 0 0 1 0 0 1 
E, q, -I. d Count .4 3 .1 .1 .0 .0 1.0 
" within major products . 0% . 0% . 0% 100.0% . 0% . 0% 100.0% 
" within payback . 0% . 0% 1 . 0% 12.5% . 0% 1 . 0% 1.1% 
wood & wood products. count 5 1 0 1 0 0 7 
including furniture E), pected Count 2-5 2.3 .9 .6 .3 .3 7.0 
" within major products 71.4% 14.3% . 0% 14.3% .M . 0% 100.0% 
" within payback 15-6% 3.4% . 0% 12.5% . 0% . 0% 8.0% 
electric & electronic Count 5 5 0 1 0 1 12 
E)rpected Count 4.4 4.0 1.5 1.1 .5 .5 12.0 
" within major products 41.7% 41.7% . 0% 8.3% . 0% 8.3% 100.0% 
" within payback 15.6% 17-2% 1 . 0% 12.5% . 0% 1 25.0% 116% 
medical, precision & Count 1 0 1 0 0 0 2 
optical instrument Ei(pocted Count .7 .7 3 .2 .1 .1 2-0 
" within major products 50.0% . 0% 50.0% . 0% . 0% . 0% 100.01/6 
" within payback 3.1% . 0% 9.1% . 0% M/. . 0% 2.3% 
paper & paper product Count 0 1 0 0 1 0 2 
E, q, -t. d Count .7 .7 3 .2 .1 .1 2.0 
% within major products . 01/6 50.0% . 0% . 0% 50.0% . 0% 100.0% 
% within payback . 0% 3.4% Xr% AM 25.0% 1 . 0% 2.3% 
publishing. pfinung & Count I 1 0 0 0 0 2 
reproduction of recorder Evected Count 
.7 .7 .3 .2 .1 .1 2.0 media % within major products 50.0% 5 0.01/6 . 0% . 0% . 0% . 0% 100.0% 
% within payback 3.1% 3.4% . 0% . 0% . 0% . 0% 2.3% 
chemical & chemical Count 3 3 2 0 1 0 9 
products, Including Eýrpechicl Count 3.3 3ýO 1.1 .8 .4 .4 9.0 petroleum % within major products 33.3% 33.3% 22.2% . 0% 11.1% . 0% 100.0% 
% within payback 9.4% 10.3% 182% . 0% 25.0% . 0% 102% 
te. tilea & clothing Count 1 1 1 1 1 0 5 
F, pected Count 1.8 1.6 
.6 .5 .2 
2 5.0 
% within major products 20.0% 20.0% 20.0% 20.0% 20.0% 
. 
0% 100.0% 
% within payback 3.1% 3.4% 1 9.1% 12.5% 25.0% 1 . 0% 5.7% 
basic metal Count 0 2 0 0 0 0 2 
E)pwt. d Count 
.7 .7 .3 .2 .1 .1 2.0 
%within major products . 0% 100.0% . 0% . 0% . 0% . 0% 100.0% 
% within payback . 
0% 6.9% 
. 
0% 
. 
0% 
. 
0% 
. 
0% 2,3% 
fabricated metal products Count 8 2 1 0 0 2 13 
E)q)mled Count 4.7 4.3 1.6 1.2 .6 .6 13.0 
% within major products 61.5% 1S. 4% 7.7% . 0% . 0% 15.4% 100.0% 
%within payback 25.0% 6.9% 1 9.1% . 0% . 0% 1 SO. 0% 14.8% 
machinery & equipment Count 2 1 1 1 0 0 5 
erpected Count 1.8 1.6 .6 .5 .2 2 &0 
% within major products 40.0% 20.0% 20.0% 20.0% . 0% . 01/. 100.0% 
% within payback 6.3% 3.4% 9.1% 12.5% . 0% 5.7% 
motorwhicles, trailerslL Count I 1 0 0 0 0 2 
sarnimuria., Fp-td Count 
.7 .7 .3 2 .1 .1 2.0 
" within major products 50.0% 50.0% . 00/6 . 011. . 0% . 0% 100.0% 
" within payback 3.1% 3.4% . 0% . 0% 1 . 0% . 0% 1 2.3% 
other transport equipment Count 0 0 0 1 0 0 1 
E, p-t. d 0 .. 1 .4 .3 .1 .1 .0 .0 1.0 
" within major products . 0% . 0% . 0% 100.0% . 0% . 01/6 IDO. 0% 
" with. payback . 0% . 0% 1 . 0% 12.5% . 0% . MI. 1.1% 
others Count 0 3 3 2 1 0 9 
F, p-t. d Count 3.3 3.0 1.1 .8 .4 .4 9.0 
% within major products . 0% 33.3% 33.3% 22.2% 11.1% . 0% 100.0% 
% within payback 
-. 
0% 10-3% 27.3% 25 W/6 1 
- 
25,0% 1 . 0% 10.2% 
Count 32 29 11 8 4 4 
F, q, -I. d Count 3 20 29.0 1 1.0 
1 
4.0 4.0 
% within major products 36.4% 33.10% . 5% 1% 5% 4 4.5% 1 
%withinpayback 1 000% 1000% 1000% C, % 1.1 00 0 % 1000% 1 
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Major Product and Real Option Model 
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Major Product and Monte Carlo Simulation 
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Major Product and 'What If' Model/Sensitivity Analysis 
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Major Product and Decision Trees 
C-t. b 
dixi, bn tram 
very often ft.. sometimes seldom wry rarely never Total 
major food & beverages Count 0 0 5 1 3 0 9 
products Epected Count 
.1 .5 
1.6 13 1 
.7 
3.7 9.0 
% within major products . 
0% . 
0% 55.6ý 11.1% 33.3% 0% 1100.0% 
% within decision tram . 0% . 
0% 31.3% 7.7% 17.6% . 0% 102% 
tobacco products Count 0 0 0 0 0 1 1 
F, p-t. d Count .0 .1 
2 .1 .2 .4 1.0 
%within major products . 0% . 
0% . 0% . 0% .(M. 100.0% 100.0% 
% within decision tram . 0% . 0% . 
0% . 0% . 0% 2.8% 1.1% 
rubber & plastic products count 0 0 1 2 1 2 6 
Ep-ted Count .1 .3 1.1 .9 
1-2 25 
% within major products . 0% . 0% l 
e M 33.3% 16.7% 33.3% 100.0% 
% within decision tram . 0% . 0% 
a 
q 
3% 15.4% 5.9% 5.6% 611% 
non-matelic mineral Count 0 0 0 0 1 0 1 
Epectod Count .0 .1 .2 .2 .4 1*0 %within major products . 0% . 0% . 0% . 0% 100.0% . 0% 100.0% 
% within decision trees . 0% . 0% . 0% . 0% 
5.9% 1 . 0% 1.1% 
wood & wood products. Count 0 1 1 2 0 3 7 
including furniture Upected Count 
.1 .4 1.0 1.4 29 
7.0 
% within major products . 0% 14.3% 14-3% 28-6% . 0% 42.9% 100.0% 
% within decision trees 20.0% 6ý3% 15.4% ý0% 82% 8,0% 
electric & electronic Count 0 0 2 0 3 7 12 
Dpectod Count 
.1 .7 
22 1.5 2.3 4.9 12.0 
% within majo(product3 . 0% . 0% 16.7% . 0% 25.0% 58.3% 100.0% 
% within cl. Wn trees . 0% . 0% 1 12.5% . 0% 17.6% 1 19.4% 13.6% 
medical. precision & count 0 0 0 0 0 2 2 
opficalkistrument Eqactd Count .0 .1 4 .3 .4 '8 2.0 
" within major products . 0% . 0% . 0% . 
0% . 0% 100.0% too 0% 
" within deciiii- trees . 0% . 0% -0N. - . 
0% . 0% 5.6% 1 2.3% 
paper & paper product Count 0 0 0 1 0 1 2 
Eipoctod Count 0 .1 A .4 2.0 
% within =lot products . 0% . 0% . 0% 50.0% . 0% 50.0% 100.0% 
% within docision tram . 0% . 0% 1 . 0% 7.7% 2.8% 2.3% 
publmhing, printing & Count 0 1 0 0 1 0 2 
reproduction of recorder EpectedCount 
.0 .1 .4 .3 .4 .8 20 mode % within major products . 0% 50.0% . 0% . 0% 50.0% . 0% 100.0% 
% within decision tram . 0% 20.0% . 0% . 0% 5-9% . 0% 1 2-3% 
chemical & chemical Count 0 2 2 1 1 3 9 
products. including E>pWod Count 
.1 .5 
1.6 1.3 1.7 3.7 9.0 
petroleum % within major products . 
0% 2.2-2% 2.2-2% 11.1% 11.1% 33.3% 100.0% 
% within decision trees . 0% 40.0% 1 12.5% 7.7% 5.9% 8.3-% _10-2%_ textiles & clothing Count 0 0 1 1 2 1 5 
F, pected Count .1 .3 .9 .7 1.0 2.0 5.0 
" within major products . 0% . 0% 20.0% 20.0% 40.0% 20.0% 100.0% 
" within decision tram . 0% . 0% 6.3% 7.7% 11.8% 1 2.8% 5.7% 
basic metal Count 0 0 0 0 2 0 2 
Bpected Count 
.0 .1 .4 .3 A .8 2.0 
" within major products . 0% . 0% . 0% . 0% 100.0% . 0% 100.0% 
" within decision treas . 0% . 0% 1 . 0% . 0% 11.8% . 0% 2.3% 
fabricated metal products Count I I 1 0 2 a 13 
E*-I. d Count 
.1 .7 2.4 1.9 2.5 5.3 13.0 
" within major products 7.7% 7.7% 7.7% . 0% 15.4% 61.5% 100.0% 
" within decision tram 100.0% 20.0% 6.3% . 0% 11.8% 222% 14.8% 
machinery & equipment Count 0 0 0 0 1 4 5 
E, pect. d Count .1 .7 1.0 2. 20 5. 50 
% within major products . 0% . 0% . 0ý . 0% 20.0% So 0ý 100.0. A 
% within decision tram . 0% . 0% 1 . 0% . 01/6 5.9% 1 11.1% 5.7% 1 
motor vehicles, tragers & count 0 0 1 1 0 0 2 
Evected Count 
.0 .1 .4 .3 .4 .8 2.0 
% within major products . 0% . 0% 50.0% 50ý0% . 0% . 0% 1100.0% 
%wfthind. m'*ntrom W/6 . 0% 6.3% 7.7% O*A 2.3% 
other transport equoment Count 0 0 1 0 0 0 1 
Upected Count 
.0 .1 .2 .1 .2 .4 1.0 
% within major products . 0% . 0% 100.0% . 0% G*A . 0% 100.0% 
% within docision trees . 0% . 0% 6.3% . 0% . 0% Xr% 1.1% 
oth... Count 0 0 1 4 0 4 9 
Expected Count 
.1 .5 1.6 1.3 1.7 3.7 9.0 
% within major products . 0% . 0% 11.1% 44.4% . 0% 44.4% 100.0% 
% within decision tram . 0% . 0% &3% 308% . 0% MM 102% 
Total Count 1 5 16 13 17 38 all 
F,; p-l. d Count 1.0 5.0 16.0 13.0 17.0 38,0 85V 
% within major products 1.1% 5.7% 182% 14.8% 19.3% 40.9% IM0% 
% within cl. Won tr- 1000% IDOO% 1000% 1000% 100.0% 1000% 1000% 
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Major Product and Spreadsheet-Based Simulation 
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Major Product and Stochastic Project Activity Network (CPM) 
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Appendix 8-3 
Major Product and Other Type of Appraisal Techniques 
Crosetab 
ot hers 
vervoften often sometimes never Total 
Count major food & beverages 1 0 0 8 9 
products Expected Count 
.5 .2 .1 
8.2 9.0 
% within major products 11.1% . 
01/6 . 
0% 88.9% 100.0% 
% within others MO% . 
0% 
. 
0% 10.0% 10.2% 
tobacco products Count 0 0 0 1 1 
Expected Count 
.1 .0 .0 .9 
1.0 
% withiln major products . 0% . 
0% . 0% 100.0% 100.0% 
% within others . 0% . 0% . 01/6 1.3% 1.1% 
rubber & plastic products Count 1 0 0 5 6 
Expected Count .3 .1 .1 5.5 
6.0 
% withiin major products 16.7% . 0% . 0% 83-3% IOU% 
% within others 2 0.09/6 . 0% . 0% , 6.3% 6.8% 
non-matelic mineral Count 0 0 0 1 1 
Expected Count .1 .0 .0 .9 1.0 
% within major products . 0% . (M . 
0% 100.0% 100.0% 
% within others . 01/6 . 
0% Z1. 1.3% 1.1% 
wood & wood products. Count 0 0 0 7 7 
including furniture Expected Count 
.4 .2 .1 
6.4 7.0 
% witNn major products . 0% . 0% . (M 100.0% 100.0% 
% within others . 
0% 
. 
0% . 
01/6 8.8% 8.0% 
electric & electronic Count 3 1 0 a 12 
Expected Count .7 .3 .1 M9 12.0 
% within major products 2 S. ON. 8.3% . 01/6 66.7% 100.0% 
% within others 60.0% 50.0% . 
0% 10AM 13.6% 
medical, precision & Count 0 0 0 2 2 
optical instrument Expected Count .1 .0 .0 1.8 2.0 
% withn major products . 0% . 0*/ . 0y. I Do - 00/. 100.00/. 
% withiin others . 00/6 . 0% . 0% . 
2.5% 2.3% 
paper & paper product Count 0 0 0 2 2 
Expected Count .1 .0 .0 1.8 2.0 
% within major produots . 0% . 0% . 0% 100.0% 100.0% % within others . 0% . 0% . 0% 2.5% 2.3% 
publishing, printing & Count 0 0 0 2 2 
reproduction of recorder Expected Count .1 .0 .0 1.8 2.0 media % within major products . 0% . 0% . 01/6 100.0% 10 0. (M % within others . 0*/ . 0*/ . 01/6 2.5% 2.3% 
chemical & chemical count 0 0 0 9 9 
products, Including Expected Count .5 .2 1 8.2 9.0 petroleum % within major products . 0% . 0% . 0% 1 W01/6 1MM 
% witNn others . 0% . 0% . 0% 11.3% , 102% 
textiles & clothing Count 0 0 0 5 5 
Expected Count .3 .1 .1 4.5 5.0 
% within major products . 0*/ . 0% . 01/. 100.0% 100.0y. 
% within others . 0% . 0% . 0% 6.3% 5.7% 
basicmela! Count 0 0 0 2 2 
Expected Count .1 .0 .0 1.8 2.0 
%within major products (M . 0% . (r/ 10 0ý0 1/6 100Z/ 
% within others . 0% . 0% . 0% 2.5% 2.3% 
fabricated metal products Count 0 0 1 12 13 
Expected Count .7 .3 .1 11.8 110 
% w! tNn major products . 01/ . 0% 7.7% 92.3% 100.0% % within others . 0% . 01/6 100.0-A 15.0% 14.8% 
machinery & equipment Count 0 1 0 4 5 
Expected Count .3 .1 4.5 5.0 
% withun major products . 0% 20.0% . 0% 80.0% 100.0% % witNn others . 01/6 50AM . 0% 5ý0% 5.7% 
motor vehicles, trailers & Count 0 0 0 2 2 
semi-trailer Expected Count 
.1 .0 .0 
1.8 2.0 
% wittm major products . 
0% 
. 
0% 
. 
0% 100_(M lW0% 
% within others . 01/ . 01/6 . 0% 2.5% 2.3% 
other transport equipment Count 0 0 0 1 1 
Expected Count 
.1 .0 .0 .9 1.0 
% within major products AM . 0% . 0% 100.0% 100.0% 
% within others . 01/6 . 01/6 1.3% 1.1% 
others Count 0 0 0 9 9 
Expected Count 
.5 2 .1 82 9-0 % within major products . 01/6 . 0% . ()*/. 100.0% 100.0% 
% withn others . 
0% 
. 
0*/ 
. 
0% 11.3% 10.2 . 
Total Count 5 2 1 80 a 
Expected Count 5.0 2.0 1.0 80.0 88.0 
% witNn major products 5.7% 2.3% 1.1% 90.9% 100.0% 
% wiNn others 100.0% 100.0% 100.01/. 1000% 100. (M 
